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Box No. VIII 



Reasoned statement under Rule 43bisA (a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority 
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66. lbis(b) that written 
opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA 
a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form 
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 

For further options, see Form PCT/ISA/220. 
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Box No. I Basis of this opinion 



1 . With regard to the language, this opinion has been established on the basis of: 

IX| the international application in the language in which it was filed 

a translation of the international application into _ , which is the language of a 

translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the 
claimed invention, this opinion has been established on the basis of: 

a. type of material 

□ a sequence listing 

table(s) related to the sequence listing 

b. format of material 

on paper 
1 I in electronic form 

c. time of filing/furnishing 

contained in the international application as filed 

□ 

filed together with the international application in electronic form 
furnished subsequently to this Authority for the purposes of search 

3 . Q In addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has been 

filed or furnished, the required statements that the information in the subsequent or additional copies is identical to that 
in the application as filed or does not go beyond the application as filed, as appropriate, were furnished. 



4. Additional comments: 
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1 . Statement 








Novelty (N) 


Claims 


3, 5, 6-10 


YES 




Claims 


1. 2, 4 


NO 


Inventive step (IS) 


Claims 


None 


YES 




Claims 


1-10 


NO 


Industrial applicability (IA) 


Claims 


1-10 


YES 




Claims 


None 


NO 



2. Citations and explanations: 



Claims 1-2 and 4 lack novelty under PCT Article 33(2) as being anticipated by Heinzelman et al (US 5,364,351). 

Regarding claim 1, Heinzelman et al disclose a guide device comprising a guide tube (14) defining a guide passage (see Figures 2 and 
3) through which an operative too! (16) can be deployed into an interior body region, and a steering assembly (12) comprising a deflectinq 
element (56) coupled to a distal end region of the guide tube to apply a deflecting force to bend the distal end region, an actuator (26) and 
a linkage system (18) coupling the actuator to the deflecting element to apply the deflecting force in response to operation of the actuator 
(column 3, lines 29-42), the linkage system including a rack (32) and a gear train (30) coupled to the rack, the linkage system being 
operative to translate rotation of the actuator into linear movement of the rack and rotation of the gear train to apply the deflectinq force to 
the deflecting component (column 3, lines 29-42). a 

Regarding claim 2, the guide device includes a handle (20) coupled to the guide tube, wherein the linkage system is carried within the 
handle (see Figure 2). 

Regarding claim 4, Heinzelman et al disclose a method comprising providing a guide device as defined in claim 1 , deploying the guide 
35 V 40) aP Inlen ° r tlSSUG re9l ° n ' ° perating the steerin 9 assembly to bend the distal end region of the guide tube (column 2, lines 

Claims 6-7 and 9 lack an inventive step under PCT Article 33(3) as being obvious over Heinzelman et al (US 5,364 351) 

Regarding claim 6, Heinzelman et al disclose a guide device comprising a guide tube (14) defining a guide passage (see Figures 2 and 
3) through which an operative tool (16) can be deployed into an interior body region, and a steering assembly (12) comprising a deflecting 
element (56) coupled to a distal end region of the guide tube to apply a deflecting force to bend the distal end region, an actuator (26) and 
a linkage system (18) coupling the actuator to the deflecting element to apply the deflecting force in response to operation of the actuator 
(column 3, lines 29-42), the linkage system including a slider (32) and a lever arm (34) coupled (via member 31) to the slider, the linkage 
system being operative to translate rotation of the actuator into linear movement of the slider and lever arm apply the deflecting force to 
the deflecting component (column 3, lines 29-42). Heinzelman does not disclose that the linkage system provides pivotal movement to the 
lever arm. However, it would have been obvious to one having ordinary skill in the art at the time the invention was made to provide the 
device disclosed by Heinzelman et al wherein the actuator causes pivotal movement of the lever arm or any other movement which would 
most efficiently and accurately provide deflection of the guide tube. 

Regarding claim 7, the guide device includes a handle (20) coupled to the guide tube, wherein the linkage system is carried within the 
handle (see Figure 2). 

Regarding claim 9, Heinzelman et al disclose a method comprising providing a guide device as defined in claim 1, deploying the guide 
35^40) ,nt ° mter,ortissue reglon » and °P eratin 9 th © steering assembly to bend the distal end region of the guide tube (column 2, lines 

Claims 3, 5, 8, and 10 lack an inventive step under PCT Article 33(3) as being obvious over Heinzelman et al (US 5,364,351) in view of 
Tanner etal (US 2003/0163085). 

Regarding claims 3 and 8, Heinzelman et al substantially disclose the claimed invention as applied to claim 1. The disclosed device 
provides electrophysiologic therapy, but also disclose the assembly can be sued in many different environments (column 2, lines 30-35). 
Heinzelman et al do not disclose that the operative tool applies one or more fasteners to tissue. Tanner et al however teach a guide 
device for advancing and withdrawing an operative tool (200) wherein the operative tool applies one or more fasteners to the tissue (see 
paragraph [0062]) for the treatment of aortic aneurysms. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to provide the guide device disclosed by Heinzelman et al wherein the tool provides a fastener to the tissue, as taught 
by Tanner et al, to provide a steering device that useful in the treatment of aortic aneurysms or other procedures where applying fasteners 
to a surgical site is desired. rr * a 

Continued in Supplemental Box 
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Continuation of: 
BoxV 

Regarding claims 5 and 10, Heinzelman et al substantially disclose the claimed invention as applied to claim 1. Heinzelman et al 
discloses deploying the guide device into an interior tissue region, and operating the steering assembly to bend the distal end region of the 
guide tube (column 2, lines 35-42). The disclosed device provides electrophysiologic therapy, but also disclose the assembly can be sued 
in many different environments (column 2, lines 30-35). Heinzelman et al do not disclose passing the operative tool through the device to 
apply one or more fasteners to tissue. Tanner et al however teach a guide device for advancing and withdrawing an operative tool (200) 
wherein the operative tool applies one or more fasteners to the tissue (see paragraph [0062]) for the treatment of aortic aneurysms. It 
would have been obvious to one having ordinary skill in the art at the time the invention was made to provide the guide device disclosed by 
Heinzelman et al wherein the tool passes through the guide device to provide a fastener to the tissue, as taught by Tanner et al, to provide 
a steering device that useful in the treatment of aortic aneurysms or other procedures where applying fasteners to a surgical site is 
desired. 

Claims 1-10 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can be 
made or used in industry. 
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2. 
3. 



This report is the international preliminary examination report established by this Preliminary 
Examining Authority under Article 35 and transmitted to the applicant according to Article 36. 
This REPORT consists of a total of ^sheets, including this cover sheet. 
This report is also accompanied by ANNEXES, comprising: 

a □ (sent to the applicant and to the International Bureau) a total of _ sheets, as follows: 

n sheets of the description, claims and/or drawings which have been amended and are the basis of 
U Sfreport and/or sheets containing rectifications authorized by this Authority (see Rule 70.16 

and Section 607 of the Administrative Instructions), 
n sheets which supersede earlier sheets, but which this Authority considers contain an amendment 
U 2JS«S3 the disclosure in the international application as filed, as indicated in item 4 of 
Box No. I and the Supplemental Box. 
b □ (sent to the International Bureau only) a total of (indicate type and number of electronic garner s)) 
^ ( , containing a sequence listing and/or tables related thereto, m dec " 
indicTated in the Supplemental Box Relating to Sequence Listing (see Section 802 of the 
Administrative Instructions). ■ 



4. This report contains indications relating to the following items: 

Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 
Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 





Box No. I 


□ 


Box No. II 


□ 


Box No. Ill 


□ 


Box No. IV 


El 


Box No. V 


□ 


Box No. VI 


□ 


Box No. VII 


□ 


Box No. VIII 



Date of submission of the demand 
17 Mav 2007 (17.05.2007) 



Name and mailing address of the IPEA/ US 
Mail Stop PCT, Attn: rPEA/US 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 223 1 3- 1 450 
Facsimile No. ( 57 1) 273-3201 
Form PCT/IPEA/409 (cover sheet)(April 2005) 



Date of completion of this report 
28 July 2007 (28.07.2007) 



Authorized officer 
Allen Shoap 
Telephone No. (571)272-4391 




INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 



International application No. 
PCT/US06/33741 



Box No. I Basis of the report 



1. With regard to the language, this report is based on: 

j the international application in the language in which it was filed. 
□ a translation of the international application into English , which is the language of a translation furnished for the 
purposes of: 

| | international search (under Rules 123 and 23.1 (b)) 
| | publication of the international application (under Rule 12.4(a)) 
□ international preliminary examination (under Rules 55.2(a) and/or 55.3(a)) 

annexed to this report): 

the international application as originally filed/furnished 
the description: 

pages 1-2] as originally filed/furnished 

pages* NONE received by this Authority on . . 

pages* NONE received by this Authority on . _ 



the claims: 
pages 22-24 



pages* NONE 



pages* NONE 



pages* NONE 



as originally filed/furnished 
] as amended (together with any statement) under Article 19 

received by this Authority on . _ 

_ received by this Authority on . 



the drawings: 
pages 1-9 



pages* NONE 



pages* NONE 



as originally Filed/furnished 
received by this Authority on . 
received by this Authority on . 



□ a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 
3. CH The amendments have resulted in the cancellation of: 

[ | the description, pages m ■ "" 

| | the claims, Nos. . 



| | the drawings, sheets/figs 

| | the sequence listing {specify): 
| | any table(s) related to the sequence listing {specify): 



| | the description, pages . 
[~1 the claims, Nos. . 



| | the drawings, sheets/figs 

| | the sequence listing {specify): _ 

□ any table(s) related to the sequence listing {specify): 



* Ifitem 4 applies, some or all of those sheets may be marked Superseded. 
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applicability; citations and explanations supporting such statement 


1. Statement 

Novelty (N) 


r.lairm 3,5-10 




YES 


riaitms 1-2,4 




NO 


Inventive Step (IS) 


Claims NONE 




YES 


Claims 1-10 




NO 


Industrial Applicability (IA) 


Claims 1-10 




YES 


riRims NONE 




NO 



2. Citations and Explanations (Rule 70.7) 
Please See Continuation Sheet 



Form PCT/IPEA/409 (Box No. V) (April 2005) 



INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 



International application No. 
PCT/US06/33741 



Supplemental Box 



In case the space in any of the preceding boxes is not sufficient. 

Continuation of: 



V. 2. Citations and Explanations: 

Claims 1-2 and 4 lack novelty under PCT Article 33(2) as being anticipated by Heinzelman et al (US 5,364,351). 
Regarding claim l,Hein«^^^ 

through which an operative tool (16) can be deployed I into an interior bod ' reg on, an S ^ 

elemem (56) coupled to a distal end reg.on of the ^^^^^^^^L* in response to operation of the 

and a linkage system (18) coupling the actuator to ^ "B^^tfJ^^™ (30) coupled to the rack, the linkage system 

force to the deflecting component (column 3, lines 29-42). 

Regarding claim 2, the guide device includes a handle (20) coupled to the g.ide tube, wherein the linkage system is carried within the 
handle (see Figure 2). 

35-40). 
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Claims 6-7 and 9 lack an inventive step under PCT Article 33(3) as being obvious over Heinzelman et al (US 5,364,351). 

deneo.ing fore to ,he deflee.ing <"X^^uSS^^^^^S «1 in due m .".he ,ime .he invention 
Xr movement which would mou effioien.ly and ncour.lely prov.de deflecoon of die gn.de tube. 

Regains ol.im 7, .he guide device include, . handle (20) coupled .o ,h. guide tube, wheeein .be linkage .ys.em is named wi.hin me 
handle (see Figure 2). 

35-40). 

Claims 3, 5, 8, and 10 lack an inventive step under PCT Article 33(3) as being obvious over Heinze.man et al (US 5,364,351) in view of 
Tanner et al (US 2003/0163085). 

Regarding claims 3 and 8, Heinzelman et a. substantially 

provides electrophysiologic therapy, but also disclose he assembly « . b ' »^ *™ Tanner et al however tea ch a guide 
heinzelman et al do not disclose that the one or more fasteners to the tissue (see 

s:h»^ 

fasteners to a surgical site is desired. 

Regarding claims 5 and 10, Heinze.man et substandally ^ 

discloses deploying the guide device intoan interior ^ eSphysiolog^therapy, but also disclose the assembly can be 

the guide tube (co.umn 2, lines 35-42 . Mri d™ce P^^^^SSLJ^ the operative too. through the 
sued in many different environments (column 2, ' ,ne ^0 35) H™^™ „ dfivice for advancin g and withdrawing an operative 
device to apply one or more fasteners to tissue. Tanner et al however teach _a .gaa for ft of aort ic 

tool (200) wherein the operative tool applies one or more .fasteners ^ Si^Ji was made to provide the guide 

aneurysms. It would have been obvious to one haying ord nary Ji", ' JJ™^ to ide a fastene r to the tissue, as taught by 

a surgical site is desired. 

Cairns 1-10 meet the criteria set out in PCT Article 33(4), and thus have industria. applicability because the subject matter claimed can 
be made or used in industry. 
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1. With regard to the language, this opinion has been established on the basis of: 
|X| the international application in the language in which it was filed 

| | a translation of the international application into , which is the language of a 

translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the 
claimed invention, this opinion has been established on the basis of: 

a. type of material 

I I a sequence listing 

| I table(s) related to the sequence listing 

b. format of material 
1 | on paper 

| "j in electronic form 

c. time of filing/furnishing 

1 | contained in the international application as filed 

1 | filed together with the international application in electronic form 

L 1 furnished subsequently to this Authority for the purposes of search 

3. | | in addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has been 

filed or furnished, the required statements that the information in the subsequent or additional copies is identical to that 
in the application as filed or does not go beyond the application as filed, as appropriate, were furnished. 
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novelty, inventive step or industrial applicability; 


1 . Statement 

Novelty (N) 


Claims 


1-7,13-17 




YES 


Claims 


8-12,18-21 




NO 


Inventive step (IS) 


Claims 


None 




YES 


Claims 


1-21 




NO 


Industrial applicability (IA) 


Claims 


1-21 




YES 


Claims 


None 




NO 



2. Citations and explanations: 

Claims 1-7, 13-18 lack an inventive step under PCT Article 33(3) as being obvious over United States application number 2004/0138734 
to Chobotov et al. hereafter referred to as Chobotov in view of United States application number 2004/0093057 to Bolduc et al. hereafter 
referred to as Buldoc. . 

Regarding claim 1, Chobotov discloses a system for delivering a prosthesis to a targeted site comprising a catheter device sized and 
configured for introduction to a targeted site in a hollow body organ or blood vessel, the catheter device including a shaft sized and 
configured to carry the prosthesis a during introduction of the catheter device (abstract; 425, figure 37A; 518, figure 37; paragraphs 
202,208), a first release mechanism coupled to the prosthesis to secure at least one region of the prosthesis to the catheter shaft , and a 
first actuator to operate the first release mechanism, and a second release mechanism coupled to the prosthesis in cooperation with the 
first release mechanism to prevent full release of the at least one region of the at least one region of the prosthesis from the catheter shaft 
after actuation of the first actuator (paragraph 11), whereby actuation of the first actuator partially releases the at least one region of the 
prosthesis from the catheter shaft at the targeted site without fully releasing the at least one region from the catheter shaft (21 ,22,24 
figures 6A.7A; paragraphs 76), and a second actuator to operate the second release mechanism to fully release the at least one region of 
the prosthesis from the catheter shaft (23,25 figures 6A.7A; paragraph 76). Chobotov does not disclose and a fastening device sized and 
configured for introduction to the targeted site in the hollow body organ or blood vessel occupied by the catheter device, the fastening 
device including an actuator to deploy a fastener in the at least one region of the prosthesis after actuation of the first release mechanism 
and before actuation of the second release mechanism. However, Bolduc discloses intraluminal prosthesis attachment system and 
method including actuator deploying fastener in a region of prosthesis after its placement (28,figures 20,21 ; paragraph 122). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to modify the device of Chobotov to include the 
fastening device taught by Bolduc for the purpose of making a prosthesis delivery system and method including fastening device having 
actuator fastening prosthesis to target anatomical region between actuation of release mechanisms. 

Regarding claim 2, Chobotov and Bolduc disclose a system according to claim 1. Chobotov does not disclose wherein the second 
release mechanism comprises at least one stabilizing arm depending from the catheter shaft. However, Bolduc discloses intraluminal 
prosthesis attachment system and method including stabilization struts between the prosthesis and the catheter shaft (712,figure 41 ; 
paragraph 71). Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to modify the device of 
Chobotov to include the struts taught by Bolduc for the purpose of making a prosthesis delivery system and method including stabilization 
arms depending from the catheter shaft. 

Regarding claim 3, Chobotov and Bolduc disclose a system according to claim 1 . Chobotov further discloses wherein the first release 
mechanism comprises a suture or filament or wire (24, figure 7B; paragraph 89). 

Regarding claim 4, Chobotov and Bolduc disclose a system according to claim 1. Chobotov does not disclose further including a guide 
tube for guiding introduction of the fastening device. However, Bolduc discloses intraluminal prosthesis attachment system and method 
including delivery system for the fasteners (1 8, figure 15). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the device of Chobotov to include the fastener delivery system taught by Bolduc for the purpose of making a 
prosthesis delivery system including a guide tube for the fastening device. 

Regarding claim 5, Chobotov and Bolduc disclose a system according to claim 4. Chobotov does not disclose wherein the guide tube 
include a mechanism for remotely deflecting the guide tube. However, Bolduc discloses intraluminal prosthesis attachment system and 
method including a fastening device having controlling means (22, figure 15; paragraph 83). Therefore, it would have been obvious to one 
of ordinary skill in the art at the time of the invention to modify the device of Chobotov to include the control taught by Bolduc for the 
purpose of making a prosthesis delivery system and method including remote control mechanism for the fastening action. 

Regarding claim 6, Chobotov and Bolduc disclose a system according to claim 1. Chobotov further discloses further including an 
interlock mechanism to prevent actuation of the second release mechanism without prior actuation of the first release mechanism (154, 
figure 71; paragraph 115). . 

Regarding claim 7 Chobotov and Bolduc disclose a system according to claim 1. Chobotov further discloses including a third release 
mechanism coupled to the prosthesis to release a second region of the prosthesis from the catheter shaft and a third actuator to operate 
the third release mechanism (48, figure 47; 475, figure 48; paragraphs 194, 195). 

Continued in Supplemental Box 
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Regarding claim 13, Chobotov discloses a system comprising a longitudinally compliant prosthesis having a proximal end and a distal 
end, a catheter device sized and configured for introduction to a targeted site in a hollow body organ or blood vessel (abstract; 10, figure 
1;425, figure 37A; 518, figure 37; paragraphs 7,75,202,208), the first catheter device including a shaft sized and configured to carry the 
prosthesis during introduction of the catheter device (12, figure 1; paragraph 7,76), a first release mechanisms coupled to a proximal end 
of the prosthesis to secure the proximal end the prosthesis to the catheter shaft (23B.26 figure 7B; paragraph 94), and a first actuator to 
operate the first release mechanism (25, figure 6A; paragraph 76), a second release mechanism coupled to the proximal end of the 
prosthesis in cooperation with the first release mechanism to prevent full release of the proximal end of the prosthesis from the catheter 
shaft after actuation of the first actuator (154,150,154 figure 71), whereby actuation of the first actuator partially releases the proximal end 
prosthesis from the catheter shaft at the targeted site without fully releasing the proximal end of the prosthesis from the catheter shaft 
(paragraph 115), and a second actuator to operate the second release mechanism to fully release the proximal end of the prosthesis from 
the catheter shaft (158, figure 71), and a third release mechanism coupled to the distal end of the prosthesis independent of the first and 
second release mechanisms and a third actuator to operate the third release mechanism to fully release the distal end of the prosthesis 
from the catheter shaft (24.22B, figure 7B). Chobotov does not disclose and a fastening device sized and configured for introduction to the 
targeted site in the hollow body organ or blood vessel occupied by the catheter device, the fastening device including an actuator to deploy 
a fastener in the proximal end of the prosthesis after actuation of the first release mechanism and before actuation of the second and third 
release mechanisms. However, Bolduc discloses intraluminal prosthesis attachment system and method including actuator deploying 
fastener in a region of prosthesis after its placement (28,figures 20,21; paragraph 122). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to modify the device of Chobotov to include the fastening device taught by Bolduc for the 
purpose of making a prosthesis delivery system and method including fastening device having actuator fastening prosthesis to target 
anatomical region between actuation of release mechanisms. 

Regarding claim 14, Chobotov and Bolduc disclose a system according to claim 13. Chobotov does not disclose wherein the second 
release mechanism comprises at least one stabilizing arm depending from the catheter shaft. However, Bolduc discloses intraluminal 
prosthesis attachment system and method including stabilization struts between the prosthesis and the catheter shaft (712,figure 41; 
paragraph 71 ). Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to modify the device of 
Chobotov to include the struts taught by Bolduc for the purpose of making a prosthesis delivery system and method including stabilization 
arms depending from the catheter shaft. 

Regarding claim 15, Chobotov and Bolduc disclose a system according to claim 13. Chobotov further discloses wherein the first release 
mechanism comprises a suture or filament or wire (24, figure 7B; paragraph 89). 

Regarding claim 16, Chobotov and Bolduc disclose a system according to claim 13. Chobotov does not disclose further including a 
guide tube for guiding introduction of the fastening device. However, Bolduc discloses intraluminal prosthesis attachment system and 
method including delivery system for the fasteners (18, figure 15). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time of the invention to modify the device of Chobotov to include the fastener delivery system taught by Bolduc for the purpose of 
making a prosthesis delivery system including a guide tube for the fastening device. 

Regarding claim 17, Chobotov and Bolduc disclose a system according to claim 16. Chobotov does not disclose wherein the guide 
tube include a mechanism for remotely deflecting the guide tube. However, Bolduc discloses intraluminal prosthesis attachment system 
and method including a fastening device having controlling means (22, figure 15; paragraph 83). Therefore, it would have been obvious to 
one of ordinary skill in the art at the time of the invention to modify the device of Chobotov to include the control taught by Bolduc for the 
purpose of making a prosthesis delivery system and method including remote control mechanism for the fastening action. 

Regarding claim 18, Chobotov and Bolduc disclose a system according to claim 13. Chobotov further discloses including an interlock 
mechanism to prevent actuation of the second release mechanism without prior actuation of the first release mechanism (154, figure 71; 
paragraph 115). 

Claims 8-12, 19-21 lack novelty under PCT Article 33(2) as being anticipated by Chobotov. 

Regarding claim 8, Chobotov discloses a method comprising positioning a deployment catheter at a targeted site in a hollow body 
organ or blood vessel, the deployment catheter carrying an expandable endovascular prosthesis (abstract; 425, figure 37A; 518, figure 37; 
paragraphs 202,208), actuating a first release mechanism on the deployment catheter to allow at least some expansion of at least one 
region of the prosthesis at the targeted site without fully releasing the one region of the prosthesis from the deployment catheter (28, figure 
10), after actuating the first release mechanism (1 1 ,23,24, 84, figure 10; paragraphs 93), applying a fastener to fasten the at least one 
region of the prosthesis to the targeted site (30,32,33 figure 10), and after applying the fastener, actuating a second release mechanism on 
the deployment catheter to fully release the at least one region of the prosthesis from the deployment catheter (25,28,85 figure 11). 

Regarding claim 9, Chobotov discloses a method according to claim 8. Chobotov further discloses comprising, after actuating the first 
release mechanism but before applying the fastener, adjusting a position of the deployment catheter either longitudinally and/or rotationally 
(paragraph 145). 

Regarding claim 10, Chobotov discloses a method according to claim 8. Chobotov further discloses wherein applying a fastener 
includes deploying a second catheter that includes a fastener deployment mechanism (538, figure 37; 408, figure 26; paragraphs 188,205). 

Regarding claim 11, Chobotov discloses a method according to claim 10. Chobotov further discloses wherein deploying the second 
catheter includes use of a guide tube through which the second catheter is introduced (800,430, 431,407,408, figure 61 ; paragraph 277). 

Regarding claim 12, Chobotov discloses a method according to claim 8. Chobotov further discloses wherein the second release 
mechanism can be actuated only after actuation of the first release mechanism (155,158, figure 71; paragraph 115). 
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Regarding claim 19, Chobotov discloses a method comprising positioning a deployment catheter at a targeted site in a hollow body 
organ or blood vessel (abstract), the deployment catheter carrying an expandable endovascular prosthesis (10, figure 1; paragraph 75), 
actuating a first release mechanism on the deployment catheter to allow at least some expansion of the proximal region of the prosthesis 
at the targeted site without fully releasing the proximal end of the prosthesis from the deployment catheter (443,figure 32; paragraph 181), 
after actuating the first release mechanism, applying a fastener to fasten the proximal end the prosthesis to the targeted site (466, figure 
32; 407 .figure 47; paragraph 122), after applying the fastener, actuating a second release mechanism on the deployment catheter to fully 
release the proximal end of the prosthesis from the deployment catheter (452, figure 32; paragraph 184), and after applying the fastener, 
actuating a third release mechanism on the deployment catheter to fully release the distal end of the prosthesis from the deployment 
catheter (476,481 figure 32; paragraph 193; 475, figure 475; paragraph 193). 

Regarding claim 20, Chobotov discloses a method according to claim 19. Chobotov further discloses comprising, after actuating the 
first release mechanism* but before actuating either the second or third release mechanism, and also before applying the fastener, 
adjusting a position of the deployment catheter either longitudinally and/or rotationaily (paragraph 145). 

Regarding claim 21, Chobotov discloses a method according to claim 19. Chobotov further discloses wherein the second release 
mechanism can be actuated only after actuation of the first release mechanism (155,158, figure 71; paragraph 115). 

Claims 1- 21 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can be 
made or used in industry. 
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1. With regard to the language, this report is based on: 

1^1 the international application in the language in which it was filed. 

n a translation of the international application into English , which is the language of a translation furnished for the 
purposes of: 

I I international search (under Rules 12.3(a) and 23. 1(b)) 

| | publication of the international application (under Rule 12.4(a)) 

I | international preliminary examination (under Rules 55.2(a) and/or 55.3(a)) 

2. With regard to the elements of the international application, this report is based on (replacement sheets which have been famished 
to the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" and are not 
annexed to this report) : 

1^1 the international application as originally filed/furnished 

1^1 the description: 

pages 1-81 as originally fileoVfurnished 

pages* NONE received by this Authority on 

pages* NONE received by this Authority on 



the claims: 
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Novelty (N) 



Inventive Step (IS) 



Industrial Applicability (1A) 



Claims 1-7, 13-17 



Claims 8-12, 18-21 



Claims NONE 



Claims 1-21 



Claims 1-21 



Claims NONE 
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V. 2. Citations and Explanations: 

Claims 1-7, 13-18 lack an inventive step under FCT Article 33(3) as being obvious over United States application number 2004/0138734 
to Chobotov et al. hereafter referred to as Chobotov in view of United States application number 2004/0093057 to Bolduc et al. hereafter 
referred to as Buldoc. 

Regarding claim 1, Chobotov discloses a system for delivering a prosthesis to a targeted site comprising a catheter device sized and 
configured for introduction to a targeted site in a hollow body organ or blood vessel, the catheter device including a shaft sized and 
configured to carry the prosthesis a during introduction of the catheter device (abstract; 425, figure 37A; 518, figure 37; paragraphs 
202,208), a first release mechanism coupled to the prosthesis to secure at least one region of the prosthesis to the catheter shaft , and a 
first actuator to operate the first release mechanism, and a second release mechanism coupled to the prosthesis in cooperation with the 
"first release mechanism to prevent full release of the at least one region of the at least one region of the prosthesis from the catheter shaft 
after actuation of the first actuator (paragraph 11), whereby actuation of the first actuator partially releases the at least one region of the 
prosthesis from the catheter shaft at the targeted site without fully releasing the at least one region from the catheter shaft (21,22,24 
figures 6A,7A; paragraphs 76), and a second actuator to operate the second release mechanism to fully release the at least one region of 
the prosthesis from the catheter shaft (23,25 figures 6A,7A; paragraph 76). Chobotov does not disclose and a fastening device sized and 
configured for introduction to the targeted site in the hollow body organ or blood vessel occupied by the catheter device, the fastening 
device including an actuator to deploy a fastener in the at least one region of the prosthesis after actuation of the first release mechanism 
and before actuation of the second release mechanism. However, Bolduc discloses intraluminal prosthesis attachment system and method 
including actuator deploying fastener in a region of prosthesis after its placement (28,figures 20,21; paragraph 122). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of the invention to modify the device of Chobotov to include the 
fastening device taught by Bolduc for the purpose of making a prosthesis delivery system and method including fastening device having 
actuator fastening prosthesis to target anatomical region between actuation of release mechanisms. 

Regarding claim 2, Chobotov and Bolduc disclose a system according to claim 1. Chobotov does not disclose wherein the second 
release mechanism comprises at least one stabilizing arm depending from the catheter shaft. However, Bolduc discloses intraluminal 
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prosthesis attachment system and method including stabilization struts between the prosthesis and the catheter shaft (712,figure 41; 
paragraph 71). Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to modify the device 
of Chobotov to include the struts taught by Bolduc for the purpose of making a prosthesis delivery system and method including 
stabilization arms depending from the catheter shaft. 

Regarding claim 3, Chobotov and Bolduc disclose a system according to claim 1. Chobotov further discloses wherein the first release 
mechanism comprises a suture or filament or wire (24, figure 7B; paragraph 89). 

Regarding claim 4, Chobotov and Bolduc disclose a system according to claim 1. Chobotov does not disclose further including a 
guide tube for guiding introduction of the fastening device. However, Bolduc discloses intraluminal prosthesis attachment system and 
method including delivery system for the fasteners (18, figure 15). Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to modify the device of Chobotov to include the fastener delivery system taught by Bolduc for the purpose 
of making a prosthesis delivery system including a guide tube for the fastening device. 

Regarding claim 5, Chobotov and Bolduc disclose a system according to claim 4. Chobotov does not disclose wherein the guide tube 
include a mechanism for remotely deflecting the guide tube. However, Bolduc discloses intraluminal prosthesis attachment system and 
method including a fastening device having controlling means (22, figure 15; paragraph 83). Therefore, it would have been obvious to 
one of ordinary skill in the art at the time of the invention to modify the device of Chobotov to include the control taught by Bolduc for 
the purpose of making a prosthesis delivery system and method including remote control mechanism for the fastening action. 

Regarding claim 6, Chobotov and Bolduc disclose a system according to claim 1. Chobotov further discloses further including an 
interlock mechanism to prevent actuation of the second release mechanism without prior actuation of the first release mechanism (154, 
figure 71; paragraph 1 15). 

Regarding claim 7 Chobotov and Bolduc disclose a system according to claim 1. Chobotov further discloses including a third release 
mechanism coupled to the prosthesis to release a second region of the prosthesis from the catheter shaft and a third actuator to operate the 
third release mechanism (48, figure 47; 475, figure 48; paragraphs 194, 195). 

Regarding claim 13, Chobotov discloses a system comprising a longitudinally compliant prosthesis having a proximal end and a distal 
end, a catheter device sized and configured for introduction to a targeted site in a hollow body organ or blood vessel (abstract; 10, figure 
1;425, figure 37A; 518, figure 37; paragraphs 7,75,202,208), the first catheter device including a shaft sized and configured to carry the 
prosthesis during introduction of the catheter device (12, figure 1; paragraph 7,76), a first release mechanisms coupled to a proximal end 
. of the prosthesis to secure the proximal end the prosthesis to the catheter shaft (23B,26 figure 7B; paragraph 94), and a first actuator to 
operate the first release mechanism (25, figure 6A; paragraph 76), a second release mechanism coupled to the proximal end of the 
prosthesis in cooperation with the first release mechanism to prevent full release of the proximal end of the prosthesis from the catheter 
shaft after actuation of the first actuator ( 1 54, 1 50, 1 54 figure 7 1 ), whereby actuation of the first actuator partially releases the proxi mal 
end prosthesis from the catheter shaft at the targeted site without fully releasing the proximal end of the prosthesis from the catheter shaft 
(paragraph 115), and a second actuatorto operate the second release mechanism to fully release the proximal end of the prosthesis from 
the catheter shaft (158, figure 71), and a third release mechanism coupled to the distal end of the prosthesis independent of the first and 
second release mechanisms and a third actuator to operate the third release mechanism to fully release the distal end of the prosthesis 
from the catheter shaft (24,22B, figure 7B). Chobotov does not disclose and a fastening device sized and configured for introduction to 
the targeted site in the hollow body organ or blood vessel occupied by the catheter device, the fastening device including an actuator to 
deploy a fastener in the proximal end of the prosthesis after actuation of the first release mechanism and before actuation of the second 
and third release mechanisms. However, Bolduc discloses intraluminal prosthesis attachment system and method including actuator 
deploying fastener in a region of prosthesis after its placement (28,figures 20,21; paragraph 122). Therefore, it would have been obvious 
to one of ordinary skill in the art at the time of the invention to modify the device of Chobotov to include the fastening device taught by 
Bolduc for the purpose of making a prosthesis delivery system and method including fastening device having actuator fastening 
prosthesis to target anatomical region between actuation of release mechanisms. 

Regarding claim 14, Chobotov and Bolduc disclose a system according to claim 13. Chobotov does not disclose wherein the second 
release mechanism comprises at least one stabilizing arm depending from the catheter shaft. However, Bolduc discloses intraluminal 
prosthesis attachment system and method including stabilization struts between the prosthesis and the catheter shaft (712,figure 41; 
paragraph 71). Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to modify the device 
of Chobotov to include the struts taught by Bolduc for the purpose of making a prosthesis delivery system and method including 
stabilization arms depending from the catheter shaft. 

Regarding claim 15, Chobotov and Bolduc disclose a system according to claim 13. Chobotov further discloses wherein the first 
release mechanism comprises a suture or filament or wire (24, figure 7B; paragraph 89). 

Regarding claim 16, Chobotov and Bolduc disclose a system according to claim 13. Chobotov does not disclose further including a 
guide tube for guiding introduction of the fastening device. However, Bolduc discloses intraluminal prosthesis attachment system and 
method including delivery system for the fasteners(18, figure 15). Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to modify the device of Chobotov to include the fastener delivery system taught by Bolduc for the purpose 
of making a prosthesis delivery system including a guide tube for the fastening device. 

Regarding claim 17, Chobotov and Bolduc disclose a system according to claim 16. Chobotov does not disclose wherein the guide 
tube include a mechanism for remotely deflecting the guide tube. However, Bolduc discloses intraluminal prosthesis attachment system 
and method including a fastening device having controlling means (22, figure 15; paragraph 83). Therefore, it would have been obvious 
to one of ordinary skill in the art at the time of the invention to modify the device of Chobotov to include the control taught by Bolduc 
for the purpose of making a prosthesis delivery system and method including remote control mechanism for the fastening action. 

Regarding claim 18, Chobotov and Bolduc disclose a system according to claim 13. Chobotov further discloses including an interlock 
mechanism to prevent aquation of the second release mechanism without prior actuation of the first release mechanism (154, figure 71; 



Form PCT/IPEA/409 (Supplemental Box) (April 2007) 



PCT/US2006/033749 18.06.2008 



INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 



International application No. 
PCT/US06/33749 



Supplemental Box 



paragraph 115). 

Claims 8-12, 19-21 lack novelty under PCT Article 33(2) as being anticipated by Chobotov. 

Regarding claim 8, Chobotov discloses a method comprising positioning a deployment catheter at a targeted site in a hollow body 
organ or blood vessel, the deployment catheter carrying an expandable endovascular prosthesis (abstract; 425, figure 37A; 518, figure 37; 
paragraphs 202,208), actuating a first release mechanism on the deployment catheter to allow at least some expansion of at least one 
region of the prosthesis at the targeted site without fully releasing the one region of the prosthesis from the deployment catheter (28, 
figure 10), after actuating the first release mechanism (1 1,23,24, 84, figure 10; paragraphs 93), applying a fastener to fasten the at least 
one region of the prosthesis to the targeted site (30,32,33 figure 10), and after applying the fastener, actuating a second release 
mechanism on the deployment catheter to fully release the at least one region of the prosthesis from the deployment catheter (25,28,85 
figure 11). 

Regarding claim 9, Chobotov discloses a method according to claim 8. Chobotov further discloses comprising, after actuating the first 
release mechanism but before applying the fastener, adjusting a position of the deployment catheter either longitudinally and/or 
rotationalry (paragraph 145). 

Regarding claim 10, Chobotov discloses a method according to claim 8. Chobotov further discloses wherein applying a fastener 
includes deploying a second catheter that includes a fastener deployment mechanism (538, figure 37; 408, figure 26; paragraphs 
188,205). 

Regarding claim 11, Chobotov discloses a method according to claim 10. Chobotov further discloses wherein deploying the second 
catheter includes use of a guide tube through which the second catheter is introduced (800,430, 431,407,408, figure 61; paragraph 277). 

Regarding claim 12, Chobotov discloses a method according to claim 8. Chobotov further discloses wherein the second release 
mechanism can be actuated only after actuation of the first release mechanism (1 55, 1 58, figure 7 1 ; paragraph 1 1 5). 

Regarding claim 19, Chobotov discloses a method comprising positioning a deployment catheter at a targeted site in a hollow body 
organ or blood vessel (abstract), the deployment catheter carrying an expandable endovascular prosthesis (10, figure 1; paragraph 75), 
actuating a firstrelease mechanism on the deployment catheter to allow at least some expansion of the proximal region of the prosthesis 
at the targeted site without fully releasing the proximal end of the prosthesis from the deployment catheter (443,figure 32; paragraph 
181), after actuating the first release mechanism, applying a fastener to fasten the proximal end the prosthesis to the targeted site (466, 
figure 32; 407,figure 47; paragraph 122), after applying the fastener, actuating a second release mechanism on the deployment catheter to 
fully release the proximal end of the prosthesis from the deployment catheter (452, figure 32; paragraph 1 84), and after applying the 
fastener, actuating a third release mechanism on the deployment catheter to fully release the distal end of the prosthesis from the 
deployment catheter (476,481 figure 32; paragraph 193; 475, figure 475; paragraph 193). 

Regarding claim 20, Chobotov discloses a method according to claim 19. Chobotov further discloses comprising, after actuating the 
first release mechanism, but before actuating either the second or third release mechanism, and also before applying the fastener, 
adjusting a position of the deployment catheter either longitudinally and/or rotationally (paragraph 145). 

Regarding claim 21, Chobotov discloses a method according to claim 19. Chobotov further discloses wherein the second release 
mechanism can be actuated only after actuation of the first release mechanism (155,158, figure 71; paragraph 115). 

Claims 1- 21 meet the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can 
be made or used in industry. : 
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(57) Abstract: Devices, systems, and methods for implanting radially expandable prostheses in the body lumens rely on tacking 
or anchoring the prostheses with separately introduced fasteners. The prostheses may be self- expanding or balloon expandable, 
and may include a single lumen or more than one lumen. After initial placement, a fastener applier system is introduced within the 
expanded prostheses to deploy a plurality of fasteners to at least one prosthesis end. The fasteners are usually helical fasteners which 
are releasably restrained on the fastener driver, and are delivered by rotation of the fastener driver. The fasteners may be applied 
singly, typically in circumf erentially spaced- apart patterns about the interior of at least one end of the prosthesis. A lumen extension 
or lumens may be coupled to the prosthesis to extend the reach of the prosthesis within the implantation site. Fasteners may also be 
applied to the lumen extensions . 
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Claims 1-3 and 5-22 lack novelty under PCT Article 33(2) as being anticipated by Bolduc et al. (2004/0093057). 
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caudal end of the fastener applier (Fig. 14), a applier shaft at the 
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cephalad end of the fastener applier shaft (Fig. 14A), the ^**»^ and a'met^d of installing a 

latchf 1 02) wherein the release latch prevents premature release of the fastener from the tastener an ^ r > 

SSa fastener applier by placing the fastener (28) to the driver ^^^jS^^^J ,4A) and a non- 
Boldue (2004/0093057) also discloses , ^^^^J^SSS Xt"l control assembly to be used 
threaded portion (proximal end of the housing) ([0091]), that the nan<3le_ assemo y ™ ( [0 105]); that the handle 

by an operator, the motion control assembly providing motion control f ^J^^^S^^P^A at least one of 
assembly further includes an indication assembly to provide "formation^ » ™ "^^^J ti J n P g or sta 4 or error, or 

an audible and visual indication ([01 16]); that the information includes at least one of a ^^J^S^iadoL a fastener body 

of the fastener body (Fig. 18). Btrtr j„ 0 * fastener for securing a prosthesis (28) comprising a base 

Furthermore, Bolduc (2004/0093057) discloses an apparatus (27 ) for storing "J^Sn^lS sSwture, the receptacle sized and 
structure (the housing seen in Fig. 14A), and a, l^st one : rjxjjc e (1 f»£^^™Z^ witmn the receptacle to 

^^^^^ 
receptacle wall (Fig. 14 A). 
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I^ow^^^ 
placed incorrectly. 
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be made or used in industry. 
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Lack of unity of invention 

Reasoned statement under Rule 43to,l(a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered itc , be a written opinwrt the 
that written opinions of this International Searching Authority will not be so considered. 

If this opinion is as provided above, considered to be a written opinion of the IPEA the applicant is invited to submir to to 
IPEA a S reply together, where appropriate, with amendments, before the expiration of 3 months from the date of marimg 
of FormPCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 
For further options, see Form PCT/ISA/220. 

3. For further details, see notes to Form PCT/ISA/220. 
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1. With regard to the language, this opinion has been established on the basis of: 
|^| the international application in the language in which it was filed 

□ a translation of the international application into , which is the language of a translation furnished for the purposes of 
international search (Rules 12.3(a) and 23.1(b)). 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed 
invention, this opinion has been established on the basis of: 

a. type of material 

| | a sequence listing 

| | table(s) related to the sequence listing 

b. format of material 
I | on paper 

| | in electronic form 

c. time of filing/furnishing 

| | contained in the international application as filed. 

P~| filed together with the international application in electronic form. 

□ furnished subsequently to this Authority for the purposes of search. 

SSI filed or does not go beyond the application as filed, as appropriate, were furmshed. 
4. Additional comments: 
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Box No. V Reasoned statement under Rule 43 6/s.l(a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 8-16 



Claims 1-7.17-47 



JYES 
NO 



Claims 8-16 



Claims 1-7 and 17-47 



_YES 
NO 



Claims 1-47 



Claims NONE 



_YES 
NO 



2. Citations and explanations: 

Claims 1-7 and 17-47 lack novelty under PCT Article 33(2) as being anticipated by Scott et al. (U.S. Patent No. 5,334,196). 
. 1 a o in oa i(\ 98 ^-Smit teaches a tool for applying an implantation force to a fastener sized and configured for 

wmmsm- 

condition (inherently using 36 is input from an operator, the sensed ^opera ™^ ^ fastener from tissue (Fig. 6, 24 
a.ta. 6,23 W&Scott tenches the driven member is roWnd in one direction to .pply the implantation fore (32 pivots, 

implantation of the fastener in the tissue region. 



Claims 8-16 meet the criteria set out in PCT Article 33(2>(3), because the prior art does not teach or fairly 
receptacle and all the limitations taught in claim 1 of the current application. 



suggest Scott does not have a 



Claims 1-47 meet the criteria set out in PCT Article 33(4), and thus is useful to the art in industrial applicability because the subject 
matter claimed can be made or used in industry. 
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I. Basis of the report 



1. With regard to the elements of the international application:* 
^><] the international application as originally filed, 
the description: 

pages 147 as originally filed 

pages NONE , filed with the demand 



pages NONE 

^ the claims: 
pages 1-9 



, filed with the letter of. 



pages NONE 



pages NONE 



^ as originally filed _ 

as amended (together with any statement) under Article 19 
, filed with the demand 



pages NONE 



filed with the letter of _ 



the drawings: 
pages 1-25 



pages NONE 



pages NONE 



^ as originally filed 

, filed with the demand 

, filed with the letter of _ 



| | the sequence listing part of the description: 
pages NONE * as originally filed 



pages NONE 



2 With regard to the language, all the dements marked above were available o, L«™f^S£f^ 
Tguage in which the international application was filed, unless otherw.se indicate I under itedn. 
These dements were available or furnished to this Authority m the following language wh.ch is. 

□ the language of a translation furnished forthe purposes of international search (under Rule23.1(b)). 
PI the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international preliminary examination(under Rules 

3 With T^oVy nucleotide and/or amino acid sequence disclosed in the international application, the 
ZUlZl preliminary examination was carried out on the basis of the sequence hstmg. 
| | contained in the international application in printed form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

n furnished subsequently to this Authority in computer readable form. - ihp 
H The statement that the subsequently furnished written sequence listing does not go beyond the d.sclosure ,n the 
international application as filed has been ftirmshed. 

□ The statement that the information recorded in computer readable form is identical to the written sequence hstmg 
has been furnished. 

The amendments have resulted in the cancellation of 

XI the description, pages none 
EX] the claims , Nos. none 

the drawings, sheets/£g none 



_, filed with the demand 
, filed with the letter of _ 



4. 



5 PI ™s report has been established as if (some of) the amendments had not been made, since they have been cohered to go 

this report as "originally filed" and are "fanned to ^^^^Sr item I and annexed to this report. 
** Any replacement sheet containing such amendments must be rejerrea 
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V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement _ 



1. STATEMENT 

Novelty (N) 



Inventive Step (IS) 



Claims 8-16 „ YES 

Claims 1-7.17-47 NO 

Claims 8-16 YES 

Claims 1-7.17-47 : NO 



Industrial Applicability (I A) Claims MI 



YES 



Claims NONE — NO 



2. CITATIONS AND EXPLANATIONS WITCDt tXI ,„ 410 , 

Claims 1-7 and 17-47 lack novelty under PCT Article 33(2) as being anticipated by Scott et al. (U.S. Patent No. 5,334,196). 
Claims 1-4 8 17-22,24-26,28-32: Scott teaches a tool for applying an implantation force to a fastener sized and configured tor 
S^on in tissue in response to an implantation force applied according to prescribed conditio* the tool comprising a tool body 
?2) a driven member carried by the tool body and being operable to apply the implantation force (35 Fig. 4), a mechanism on the 
^membe^ 

Q8 Fig 2), a controller coupled to the driven member (36), the controller including an initial phase operating the driven ™™ter to 
appl the implantation force under conditions than are short of the prescribed condition (w,th 36 is moved 1 rapphes An^^ 
force) a hall phase commencing at the end of the initial phase interrupting operation of the driven member (the lull phase is inherently 
Erne pe od ^rTLplanfation), a final phase operating the driven member under condfcons that supplement me ^conchUons of the 

to achieve the prescribed conditions (Fig. 5), the controller requiring, after the initial phase, a prescribed command to 
advance from the lull phase to the phase (the prescribed command is the trigger being activated, 36, Fig. 4). 

Claims 33 and 34:Scott teaches the prescribed command is based on input from an operator and upon inpu t refle 

condTtion (mherentiy using 36 is input from an operator, the sensed operating condition is when the latch of 48 moves, col. 6, 1 1. 37,38). 
Claims 5 35'Scott teaches the driven member is also operable to apply a removal force to withdraw the fastener from tissue (Fig. 6 24 

36, col. 4, 11.62). 

Claims 6 23 27,36:Scott teaches the driven member is rotated in one direction to apply the implantation force (32 pivots, col. 4, 1 1 .62) 
and rotated in an opposite direction to apply the removal force (Figs. 4 and 6). 

Claims 7,38 and 39:Scott teaches the tool body includes a tube (8) that carries the driven member (32/36) and the driven member is 
rotated (rotates, 124, Fig. 5) to apply the implantation force. 

implamation of the fastener in the tissue region. 

S£ 7s useful to the art in industrial applicability because the subject matter claimed can be made or used in industry. 
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"P" document published prior to the international filing date but later than 
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"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
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IX] Box No. I Basis of the opinion 

| | Box No. II Priority 

[ | Box No. Ill Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
| | Box No. IV Lack of unity of invention 

|X| Box No. V Reasoned statement under Rule 43 to. 1 (a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

[ "] Box No. VI Certain documents cited 

| | Box No, VII Certain defects in the international application 

j | Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the apphca nt ch « » AnAmQr 
other than this one to be the IPEA and the chosen IPEA has notified the Internattonal Bureau under Rule 66. \bis(b) that written 
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For further options, see Form PCT/ISA/220. 
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Box No. I Basis of this opinion 



With regard to the language, this opinion has been established on the basis of: 
the international application in the language in which it was filed 



n a translation of the international application into , .which is the language of a 

— translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

2. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the 
claimed invention, this opinion has been established on the basis of: 

a. type of material 

I 1 a sequence listing 

| | tabie(s) related to the sequence listing 

b. format of material 
I I on paper 

| 1 in electronic form 

c. time of filing/furnishing 

| | contained in the international application as Filed 

| | filed together with the international application in electronic form 

| | furnished subsequently to this Authority for the purposes of search 

3 n In addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has been 
filed or furnished, the required statements that the information in the subsequent or additional copies is identical to that 
in the application as filed or does not go beyond the application as filed, as appropriate, were furnished. 



4. Additional comments: 
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Box No. V Reasoned statement under Rule 43te.l(a)(i) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement ^ 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-29 



NONE 



NONE 



1-29 



1-29 



NONE 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations: 

Claims 1-8 lack an inventive step under PCT article 33(3) as being obvious over US 2003/0100943 A1 (Bolduo) in view of US 6,273.858 
B1 to Fox et al. (hereinafter "Fox"). 

Regarding claim 1 directed to a system comprising a guide defining an access path into a vessel or hollow organ inclu . di "9/. d ^' r ^ 9 '° n 

the art to combine the teaching of Bolduc and Fox to produce a system comprising a guide defining an access path into a vessel ornoliow 
oraar , incS. a °dtete region and having a terminus and a fastener applier comprising a catheter sized and configured for in reduction 
a ong tS$h an IW uding an actuated member operable to generate an implantation force to implant at least one > fastene -mto fte 
«ssue me cameter including visible indicia to mark when the actuated member rests at a desired distance along the path short of the 
terminus of the distal region and out of contact with the tissue. 

SCfea for introduction along the path and wherein visible indicia mark when the actuated member rests at a des,red d.stance inset 
within the passage between the terminus of the distal region and out of contact with the tissue. 

Regarding claim 3, directed to the passage comprising an interior lumen. Bolduc as above teaches fP^^J 0 ,^^' ^SoT 2 f 100131) 
"para 0008]) and movable fastener appliers for attaching the catheter to the appropnate spot in proximity to the tissue (para [0012], [00131) 
which is generally a vessel or organ lumen (para [0013]). 

Regarding claim 4, directed to the access path including a proximal region having a visible entoy to receive the catheter a inch "herein the 
Wa^StaUe marking on the catheter that visibly registers with the entry of the proximal region when the actuated member 
es ts a a desired dfstance along the path short of the terminus of the distal region, Bolduc teaches a proximal ^ion on a testene for 
nterac on witMhe cXter at U?e point of entry into the tissue (para [0040]). Fox as above teaches catheters ; wrth visible ™ri<ere to 
ndlcate Z h of thfpoltton of an implanted catheter (col 6, In 15-31 ). It would have been obvious to one of sk.ll in the art to combine the 
teaching ofBoiduc and Fox to include including a proximal region having a visible entry to receive the '^^^^ £ « _ 
includes a visible marking on the catheter that visibly registers with the entry of the proximal region when the actuated member rests at a 
desired distance along the path short of the terminus of the distal region. 

Regarding claim 5, directed to the distal region being deflectable, Bolduc as above teaches a guided catheter system (para [0009]) with 
the guide component having a deflectable distal end tip (para [0013]). 

Regarding claim 6. directed to at least one fastener comprising a tissue-piercing fastener, Bolduc teaches a fastener which penertrates 
tissue (claim 14). 



Regarding claim 7, directed to a helical fastener, Bolduc teaches helical fasteners (para [00121). 



-SEE CONTINUATION SHEET- 
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Supplemental Box 



In case the space in any of the preceding boxes is not sufficient 

iS^nJdlm 8 directed to a guide defining an access path into a vessel or hollow organ including a distal region ; f"^aving a terminus 
for using ?he gu de introducing the guide to a location at the target site within the vessel or ho. ow body 

« ahnve teaches catheters with visible markers to indicate depth of the position of an implanted catheter (col 6, In 1 5-31 ). While neitner 
lolduo nofpo! JwKISr the operation of the system, instructions for use of equipment are standard and non-invenbve 
elements of equipment manufacture. 

It would have been obvious to one of skill in the art to combine the teaching of Bolduc and Fox to provide a guide defining arr access path 
^a^KlX^aan including a distal region and having a terminus and a fastener ^^^L^^^SL least 
configured for Introduction along the path and including an actuated member operable to generate an imp antation force to .mplant at least 
o^e fa" ener the Catheter including visible indicia to mark when the actuated member rests at a dewed distance atong the path i short of 
fee fterminu 'ol ^thedistal region and out of contact with the tissue, instructions for using the guide and fastener appl.er wmpns.ng 
ntroduc^a the qulde to a location at the target site within the vessel or hollow body organ where a diseased or damaged sechon exists 
e^ abHshing me 9 a^ess pa°h to a desired fastening site introducing the actuated member along the access pato toward the terminus and 
viewing the fvfe^le Mfcia to detect when the actuated member rests at a desired distance along the path short of the termmus of the distal 
region. 

Claims 9-1 1 lack an inventive step under PCT article 33(3) as being obvious over Bolduc in view of Fox, as above, and further in view of 
US 2002/0156365 A1 (Tsekos). 

Reaardino claim 9 directed to a method comprising (i) a system of claim 1 or 8, (ii) introducing the guide to a target site within a vessel or 
holtoToman m) estabHshing the access path to the desired fastening site at the target by manipulabng the guide to orient ^the te minus 
wUh respect tote desired fastening site, (iv) introducing the actuated member along the access path toward the «?™nus and (v) viewing 
toe ,v sibte indica te "detect when the actuated member rests at a desired distance along the pa to short of the terminus o toe .distal region, 
Rnlri ,r as Ibove teaches he use of guided catheters for repair of aneurysms (para [0008]). Bolduc also teaches apparatus for catheter 
f^a^oXZaoS aTd movable fastener appliers for attaching the catheter to toe appropriate spot in proximity to the tissue , (para 
rac 121 10013 1? which is generally a vessel or organ lumen (para [0013]). Fox as above teaches catheters with visible markers to indicate 
Ktoo toe poster "of a^anted catheter (ell 6, .n 15-31 ). Neither Bolduc nor Fox teach actuators for ^SSS^SSSfS^ 
ouMe Tsekos teaches actuators coupled to power drives for manipulating and positioning components of guide catheters (para lOO^J. 
foOTOl) It would havfbeen obvious to one of skill in the art to combine the teaching of Bolduc. Fox and Tsekos to introduce toe , guide to a 
toraet site wtth vessel or hollow organ, establishing the access path to toe desired fastening site at the target by ^ampulahng toe gu>de 
to oriem the te mfnus with respect to the desired fastening site, introducing the actuated member along the access pato toward toe 
term nus and viewina the visible indicia to detect when the actuated member rests at a desired distance along the path short of the 
terminus of le dfetel region since deducing the actuated member along the access path would have been a matter of obv.ous design 
choice so as to provide an alternate and functionally equivalent design. 

Reaardino claim 10 directed to the further steps of (vi) advancing the actuated member to the terminus of the distal region and operating 
tol actoatedl 'nembe to generate an implantation force to implant into the tissue at toe desired fastening site Bolduc as above teaches 
apparatus for™ametr implantation (para 0008]) and movable fastener appliers for attaching the catheter to the appropnate spot In 
pffi£ to TeTsLe (pa P ra [0012]. [0013]) which is generally a vessel or ^^teri^Sl roo^Twould have" been obvfous 
coupled to power drives for manipulating and positioning components o guide catheters i(para .P^^S'tal^^^rfta dWri 
to one of skill in the art to combine the teaching of Bolduc. Fox and Tsekos to advance the actuated member to the terminus of the distal 
region and operaUns "toe Sated member to gsenerate an implantation force to implant into the tissue at the des.red fastening s.te. 

Regarding claim 1 1 . directed to rotating the guide and/or deflecting the distal region Bolduc as above teaches a guided catheter system 
(para [0009]) with the guide component having a deflectable distal end tip (para [0013]). 

Claims 20-29 lack an inventive step under PCT article 33(3) as being obvious over Bolduc Jn ^view of US 2004/0054352 A1 to Adams et al 
(hereinafter "Adams") and further in view of US 2004/0002731 A1 to Aganon et al. (hereinafter Aganon ). 
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Reaardinq claim 20 directed to a seal assembly with a first seal component with at least one guide tube formed therein, a second seal 
component wi h at least one guide tube formed therein, the second seal component registering with the first seal component with at least 
one guide tube in the second component coaxially aligned with at least with at least one guide tube in £ Jf", 
between the first and second seal components the septum accommodating passage of a control filament from one of the 
gCwe tubes through the septum to the other end of one of the coaxially aligned guide tubes, thereby proving a Auk seal for me control 
filament, Bolduc teaches seals for segregating parts of a guide catheter from body fluid (para [0005]). Bolduc does no teac i a septum 
Adorns teaches a septum separating components of a catheter (para [0032]). Neither Bolduc nor Adams each control filaments^ Aganon 
feTches filaments or coils as part of a vaso-occlusive device (para [0007]). It would have been a matter o obv.ous design. cho.ce so as to 
provide an alternate and functionally equivalent design to position or align components. Therefore, ,t would have been obvious Tor the 
practitioner of skill in the art to be motivated to combine the teachings of Bolduc, Adams and Aganon to produce a seal assemb y wrth a 
first seal component with at least one guide tube formed therein, a second seal component with at least one gu.de tube formed therein, the 
second I Jd^mrt nghteilno with the first seal component with at least one guide tube in the second component coaxialty a .gned 
with at least with at least one guide tube in the first component, a septum between the first and second seal components the septum 
accomr^da*g passage of a control filament from one of the coaxially aligned guide tubes through the septum to the other end of one of 
the coaxially aligned guide tubes, thereby providing a fluid seal for the control filament. 

Regarding claims 21 and 25, directed to the first or second seal being rigid (claim 21) or both the first or second ^^W^P*"*®- 
Bolduc does not explicitly teach the physical properties of the seals. It would have been obvious for one of skill in the art to combine the 
teachings of Bolduc Adams and Aganon to produce a seal from a rigid material that fits the needs of a seal assembly used in a gu.ded 
catheter. 

Regarding claims 22 and 26, directed to the septum comprising a soft material. Adams does not specify the physical natore of the septum 
except to indicate that it is capable of being pierced by a needle (para [0048]), implying a relatively soft material It would have been 
obvious for one of skill in the art to combine the teachings of Bolduc, Adams and Aganon to use a soft matenal for a septum. 

Regarding claims 23 and 27, directed to the septum comprising silicone rubber. Adams does not specify 'the nature of the matenal for a 
septum in a catheter assembly except to indicate that it is capable of being pierced by a needle (para [0048]) .mplymg a^relaUve^ soft 
material. It would have been obvious for one of skill in the art to combine the teachings of Bolduc; Adams and Aganon to use a silicone 
rubber for a septum. 

Regarding claims 24 and 28. directed to the septum comprising a gasket. Adams does not explicitly specify the shape of a septum. It 
would have been obvious for one of skill in the art to combine the teachings of Bolduc. Adams and Aganon to use a septum comprising a 
gasket since doing so would have been a matter of obvious design choice so as to provide an alternate and functionally equivalent design 

Reqarding claim 29, directed to a catheter assembly including an operative element in use exposed to a body fluid, a control element, a 
seal assembly between the operative and control element, a control filament coupled to one end of the control element and a seal 
assembly between the control element and operative element through which the filament passes to prevent contact between I body fluid and 
control element the seal assembly comprising a first seal component with at least one guide tube formed therein a second seal component 
with at least one guide tube formed therein, the second seal component registering with the first seal component with at leas I one guide 
tobe in he second component coaxially aligned with at least with at least one guide tube in the first component a septum behween the first 
and second seal components the septum accommodating passage of a control filament from one of the coaxially aligned guide tubes 
through the septum to the other end of one of the coaxially aligned guide tubes, thereby providing a fluid seal for ^e contra filament, 
Bolduc as above teaches a guided catheter system (para [0009]) with the guide component having a deflectable distal end tip (para 
[0013]) Bolduc as above teaches seals for segregating parts of a guide catheter from body fluid (para [0005]). Aganon as above teaches 
filaments or coils as part of a vaso-occlusive device (para [0007]). Adams teaches a septum separating components of a catheter (para 
r00321) It would have been obvious for one of skill in the art to combine the teachings of Bolduc, Adams and Aganon to assemble a 
catheter including an operative element in use exposed to a body fluid, a control element, a seal assembly between , me operative and 
control element, a control filament coupled to one end of the control element and a seal assembly between the control e lament and 
operative element through which the filament passes to prevent contact between body fluid and control element me seal assembly 
comprising a first seal component with at least one guide tube formed therein, a second sea component with at least one guide tube 
formed therein, the second seal component registering with the first seal component with at least one guide tube in the second component 
coaxially aligned with at least with at least one guide tube in the first component, a septum between the first and second seal components 
the septum accommodating passage of a control filament from one of the coaxially aligned guide tubes through the septum to the other 
end of one of the coaxially aligned guide tubes, thereby providing a fluid seal for the control filament since positioning the components 
would have been a matter of obvious design choice so as to provide an alternate and functionally equivalent design. 

Claims 12-19 lack an inventive step under PCT article 33(3) as being obvious over Bolduc in view of Tsekos and further in view of Adams 
and Aganon. 
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Reaardinq claim 12 directed to an apparatus comprising a fastener applier comprising a catheter sized and configured for rtodudm 
along The path anc Tinduding an actuated member operable in a first direction to load at least one fastener and in a?foond d mdtarr to 
£^KSta£Son force to implant the fastener within tissue, an electrically powered drive member coup tec ^^ISm^^' 

manbu laHn and I pos ttoning components of guide catheters (para [0069], [0070]). Tsekos also teaches powered I dnve 
members for driving the actuators (para [0071], [0075]) and controllers for automatically or manually manipulating the movable 
ZS^nhSSX apparatus ta [0024]. [0052]). Neither Bolduc nor Tsekos teach sensor means for detecting electrical 
SSKS to ?<M% ™mte M^teZL S implantable sensors for determining operation states of catheters (para [0033] 
Neither Bo due Tsekos n^AdTms teach delivery of electric current to the drive member. Aganon teaches the use of electrical current for 
£*£ S&^SSMti^aSi catheter apparatus including movable fasteners (para [0075]). It would have been obvious for one 
of skill In me art to Sne the teaching of Bolduc Tsekos. Adams and Aganon to assemble an apparatus comprising a fastener appher 
comorislna a catheter sSed and configured for introduction along the path and including an actuated member operable ,n a firs direction to 
toad aTlLasf o^e fastener and In a second direction to generate an implantation force to implant the fastener within tissue an e ectncally 
powered to the actuated member, a controller coupled to the drive member including a load state ^eluding means 

oo^able in riponse to an input command for delivering electric current to the drive member to drive the actuator member in a 
dfrecton o old J "fastener means for sensing electrical current delivered to the drive member while loading the fastener onto toe member 
and means for tenriffi th^SSclrical current when a prescribed amount of current is delivered to the drive member, ^mating the load 
state TperaHngX apparatus through the various states would have been a matter of obvious design choice given the interplay of 
elements so as to provide an alternate and functionally equivalent design. 

Reoardino claim 13 directed to the controller including an unwind state including means operative after termination of the load state for 
d^etinae\eM'Z:enUo the drive member to drive the member in a second direction, means for sensing a penod of operator, of the 
member in *^^™S^sunWent to reduce torque windup on the driven member during the' load state means ^^'"9 * e 
S^l current when a prescribed amount of current is delivered to the drive member, terminating the unwind s tate Tse k°s as above 
teaches elec rically powered drive members for driving the actuators (para [0071]. [0075]) and controllers for automatically or manually 
mSulaUng toVmovable components of the guided catheter apparatus (para [0024],[0052]). Aganon as above teaches the ^use of 
e^ec rical current for driving movable components of guided catheter apparatus including movable fasteners (para [0075]). It would have 
Keen *l^7fer oTaWII In the art to combine the teaching of Bolduc, Tsekos, Adams and Aganon to produce an apparatus wito a 
c^ntroTer includ ng an unw nd state including means operative after termination of the load state for delivering electneal curren to the dnve 
member to drive the member in a second direction, means for sensing a period of operation of the membe in the s ^^d direction 
sXient to reduce torque windup on the driven member during the load state, means for terminatmg the electneal cuirent when j a 
□rescued amount of current is delivered to the drive member, terminating the unwind state. Operating he apparatus through the var ous 
steles [tould™ ve been a matter of obvious design choice given the interplay of elements so as to provide an alternate and functionally 
equivalent design. 

Regarding claim 14, directed to the controller including a ready to apply state including means operative after termination 1 1^ unwind 
stete to prompt a prescribed implant fastener input command. Tsekos as above teaches electrically powered drive members for ^dnv ng the 
actua ors?p7a ra071]?[0075]) and controllers for automatically or manually manipulating the movable components of the guided catheter 
apparatus (plS It would have been obvious for one of skill in the art to combine the teaching of Bolduc. Tsekos Adams 

and%ano 'to p educe an apparatus with a controller including a ready to apply state including means operative after term.na on oftoe 
unwind state to prompt a prescribed implant fastener input command. Operating the appara us through the vanous states wou d have 
beeTa ma te of obvious design choice given the interplay of elements so as to provide an alternate and functionally equivalent design. 
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Regarding claim 15, directed to the controller including a ready to apply state including means operable in response to the prescribed 
implant fastener input command for delivering electrical current to the drive member to drive the member in the second direction, means 
for sensing a partial period of operation of the driven member in the second direction less than a full period of operation sufficient to fully 
implant the fastener in tissue, means for terminating delivery of electrical current to the drive member after the partial penod of operation 
and means for prompting either a continue implantation or terminate implantation command, Tsekos as above teaches eiectncally powered 
drive members for driving the actuators (para [0071], [0075]) and controllers for automatically or manually manipulating the movable 
components of the guided catheter apparatus (para [0024], [0052]). Adams as above teaches implantable sensors for determining 
operation states of catheters (para [0033]). Aganon teaches the use of electrical current for driving movable components of guided 
catheter apparatus including movable fasteners (para [0075]). It would have been obvious for one of skill in the art to combine the 
teaching of Bolduc, Tsekos, Adams and Aganon to assemble an apparatus with a controller including a ready to apply state including 
means operable in response to the prescribed implant fastener input command for delivering electrical current to the drive member to drive 
the member in the second direction, means for sensing a partial period of operation of the driven member in the second direction less than 
a full period of operation sufficient to fully implant the fastener in tissue, means for terminating delivery of electrical current to the drive 
member after the partial period of operation and means for prompting either a continue implantation or terminate implantation command. 
Operating the apparatus through the various states would have been a matter of obvious design choice given the interplay of elements so 
as to provide an alternate and functionally equivalent design. 

Regarding claim 16, directed to the ready to apply state including means operative in response to the continue implantation command for 
delivering electrical current to the drive member to drive the member in the second direction sufficient to fully implant the fastener into the 
tissue for delivering electrical current to the drive member to drive the member in the first direction, means for sensing a partial period of 
operation of the driven member in the second direction less than a full period of operation sufficient to fully implant the fastener in tissue, 
Bolduc as above teaches apparatus for catheter implantation (para 0008]) and movable fastener appliers for attaching the catheter to the 
appropriate spot in proximity to the tissue (para [0012], [0013]) which is generally a vessel or organ lumen (para [0013]). Aganon as above 
teaches the use of electrical current for driving movable components of guided catheter apparatus including movable fasteners (para 
[0075]) Adams as above teaches implantable sensors for determining operation states of catheters (para [0033]). It would have been 
obvious for one of skill in the art to combine the teachings of Bolduc, Tsekos, Adams and Aganon to assemble an apparatus with the ready 
to apply state including means operative in response to the continue implantation command for delivering electrical current to the drive 
member to drive the member in the second direction sufficient to fully implant the fastener into the tissue for delivering electrical current to 
the drive member to drive the member in the first direction, means for sensing a partial period of operation of the driven member in the 
second direction less than a full period of operation sufficient to fully implant the fastener in tissue. Operating the apparatus through the 
various states would have been a matter of obvious design choice given the interplay of elements so as to provide an alternate and 
functionally equivalent design. 

Regarding claim 17, directed to the ready to apply state including means operative in response to the terminate implantation command for 
delivering electrical current to the drive member to drive the member in the second direction, means for sensing a partial period of 
operation of the driven member in the first direction sufficient to fully withdraw the fastener from tissue, Bolduc as above teaches apparatus 
for catheter implantation (para 0008]) and movable fastener appliers for attaching the catheter to the appropriate spot in proximity to the 
tissue (para [0012], [0013]) which is generally a vessel or organ lumen (para [0013]). Aganon as above teaches the use of electrical 
current for driving movable components of guided catheter apparatus including movable fasteners (para [0075]). Adams as above teaches 
implantable sensors for determining operation states of catheters (para [0033]). It would have been obvious for one of skill in the art to ! 
combine the teachings of Bolduc, Tsekos, Adams and Aganon to assemble an apparatus with the ready to apply state including means 
operative in response to the terminate implantation command for delivering electrical current to the drive member to drive the member in 
the second direction, means for sensing a partial period of operation of the driven member in the first direction sufficient to fully withdraw 
the fastener from tissue. Operating the apparatus through the various states would have been a matter of obvious design choice given the 
interplay of elements so as to provide an alternate and functionally equivalent design. 

Regarding claim 18, directed to a method comprising (i) the apparatus as defined in claim 12, (ii) operating the fastener applier in the load 
state to load a fastener onto the drive member and (iii) introducing the fastener applier to a location at the target site within a vessel or 
hollow organ where a diseased or damaged section exists, Bolduc as above teaches apparatus for catheter implantation (para 0008]) and 
movable fastener appliers for attaching the catheter to the appropriate spot in proximity to the tissue (para [0012], [0013]) which is 
generally a vessel or organ lumen (para [0013]). Bolduc teaches the use of guided catheters for repair of aneurysms (para [0008]). It 
would have been obvious for one of skill in the art to combine the teaching of Bolduc, Tsekos, Adams and Aganon to operate the fastener 
applier in the load state to load a fastener onto the drive member and introduce the fastener applier to a location at the target site within a 
vessel or hollow organ where a diseased or damaged section exists. 

Regarding claim 19, directed to a method comprising (i) the apparatus as defined in claim 13, (ii) operating the fastener applier in the load 
and unwind states to load a fastener onto the drive member and (iii) introducing the fastener applier to a location at the target site within a 
vessel or hollow organ where a diseased or damaged section exists, Bolduc as above teaches apparatus for catheter implantation (para 
0008]) and movable fastener appliers for attaching the catheter to the appropriate spot in proximity to the tissue (para [0012], [0013]) which 
is generally a vessel or organ lumen (para [0013]). Bolduc teaches the use of guided catheters for repair of aneurysms (para [0008]). It 
would have been obvious for one of skill in the art to combine the teaching of Bolduc, Tsekos, Adams and Aganon to operate the fastener 
applier in the load and unwind states to load a fastener onto the drive member and introduce the fastener applier to a location at the target 
site within a vessel or hollow organ where a diseased or damaged section exists. 



Claims 1-29 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry. 
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V. 2. Citations and Explanations: 

Claims 1-8 lack an inventive step under PCT article 33(3) as being obvious over BOLDUC in view of FOX al. (hereinafter "Fox"). 

Regarding claim 1, directed to a system comprising a guide defining an access path into a vessel or hollow organ including a distal 
region and having a terminus and a fastener applier comprising a catheter sized and configured for introduction along the path and 
including an actuated member operable to generate an implantation force to implant at least one fastener into the tissue, the catheter 
including visible indicia to mark when the actuated member rests at a desired distance along the path short of the terminus of the distal 
region and out of contact with the tissue, Bolduc teaches a guided catheter system (para [0009]) with the guide component having a 
deflectable distal end tip (para [0013]). Bolduc also teaches apparatus for catheter implantation (para 0008]) and movable fastener 
appliers for attaching the catheter to the appropriate spot in proximity to the tissue (para [0012], [0013]) which is generally a vessel or 
organ lumen (para [001 3]). Bolduc does not teach a means for visible indicia to mark the position of the catheter during implantation and 
use Fox teaches catheters with visible markers to indicate depth of the position of an implanted catheter (col 6, In 15-31). It would have 
been obvious to one of skill in the art to combine the teaching of Bolduc and Fox to produce a system comprising a guide defining an 
access path into a vessel or hollow organ including a distal region and having a terminus and a fastener applier comprising a catheter 
sized and configured for introduction along the path and including an actuated member operable to generate an implantation force to 
implant at least one fastener into the tissue, the catheter including visible indicia to mark when the actuated member rests at a desired 
distance along the path short of the terminus of the distal region and out of contact with the tissue. 

Regarding claim 2, directed to the guide including a passage that defines the access path wherein the catheter is sized and configured for 
introduction along the path and wherein visible indicia mark when the actuated member rests at a desired distance inset within the 
passage between the terminus of the distal region and out of contact with the tissue, Bolduc as above teaches a guided catheter system 
(pare [0009]) with the guide component having a deflectable distal end tip (para [00131). Bot duc as above teaches apparatus for catheter 
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implantation (para 0008]) and movable fastener appliers for attaching the catheter to the appropriate spot in proximity to the tissue (para 
[0012], [0013]) which is generally a vessel or organ lumen (para [0013]). Fox as above teaches catheters with visible markers to indicate 
depth of the position of an implanted catheter (col 6, In 15-31 ). It would have been obvious to one of skill in the art to combine the 
teaching of Bolduc and Fox to produce a system including a passage that defines the access path wherein the catheter is sized and 
configured for introduction along the path and wherein visible indicia mark when the actuated member rests at a desired distance inset 
within the passage between the terminus of the distal region and out of contact with the tissue. 

Regarding claim 3, directed to the passage comprising an interior lumen, Bolduc as above teaches apparatus for catheter implantation 
(para 0008]) and movable fastener appliers for attaching the catheter to the appropriate spot in proximity to the tissue (pare [0012], 
[0013]) which is generally a vessel or organ lumen (para [0013]). 

Regarding claim 4, directed to the access path including a proximal region having a visible entry to receive the catheter and wherein the 
indicia includes a visible marking on the catheter that visibly registers with the entry of the proximal region when the actuated member 
rests at a desired distance along the path short of the terminus of the distal region, Bolduc teaches a proximal region on a fastener for 
interacton with the catheter at the point of entry into the tissue (para [0040]). Fox as above teaches catheters with visible markers to 
indicate depth of the position of an implanted catheter (col 6, In 15-31). It would have been obvious to one of skill in the art to combine 
the teaching of Bolduc and Fox to include including a proximal region having a visible entry to receive the catheter and wherein the 
indicia includes a visible marking on the catheter that visibly registers with the entry of the proximal region when the actuated member 
rests at a desired distance along the path short of the terminus of the distal region. 

Regarding claim 5, directed to the distal region being deflectable, Bolduc as above teaches a guided catheter system (para [0009]) with 
the guide component having a deflectable distal end tip (pare [001 3]). 

Regarding claim 6, directed to at least one fastener comprising a tissue-pieming fastener, Bolduc teaches a fastener which penertrates 
tissue (claim 14). 

Regarding claim 7, directed to a helical fastener, Bolduc teaches helical fasteners (pare [0012]). 

Regarding claim 8, directed to a guide defining an access path into a vessel or hollow organ including a distal region and having a 
terminu- and a fastener applier comprising a catheter sized and configured for introduction along the path and including an actuated 
member operable to generate an implantation force to implant at least one fastener, the catheter including visible indicia to mark when 
the actuated member rests at a desired distance along the path short of the terminus of the distal region and out of contact with the tissue, 
instructions for using the guide and fastener applier compdsing introducing the guide to a location at the target site within the vessel or 
hollow body organ where a diseased or damaged section exists, establishing the access path to a desired fastening site introducing the 
actuated member along the access path toward the terminus and viewing the visible indicia to detect when the actuated member rests at a 
desired distance along the path short of the terminus of the distal region, Bolduc as above teaches a guided catheter system (para [0009)) 
with the guide component having a deflectable distal end tip (para [0013]). Bolduc as above teaches apparatus for catheter implantation 
(para 0008]) and movable fastener appliers for attaching the catheter to the appropriate spot in proximity to the tissue (para [0012], 
[0013]) whict is generally a vessel or organ lumen (pare [0013]). Bolduc teaches the use of guided catheters for repair of aneurysms (para 
[0008]). Fox as above teaches catheters with visible markers to indicate depth of the position of an implanted catheter (col 6, In 15-31). 
While neither Bolduc not Fox include instructions for the operation of the system, instructions for use of equipment are standard and 
non-inventive elements of equipment manufacture. 

It would have been obvious to one of skill in the art to combine the teaching of Bolduc and Fox to provide a guide defining an access 
path into a vessel or hollow organ including a distal region and having a terminus and a fastener applier comprising a catheter sized and 
configured for introduction along the path and including an actuated member operable to generate an implantation force to implant at 
least one fastener, the catheter including visible indicia to mark when the actuated member rests at a desired distance along the path short 
of the terminus of the distal region and out of contact with the tissue, instructions for using the guide and fastener applier compdsing 
introducing the guide to a location at the target site within the vessel or hollow body organ where a diseased or damaged section exists, 
establishing the access path to a desired fastening site introducing the actuated member along the access path toward the terminus and 
viewing the visible indicia to detect when the actuated member rests at a desired distance along the path short of the terminus of the 
distal region. 

Claims 9-1 1 lack an inventive step under PCT article 33(3) as being obvious over BOLDUC in view of FOX, as above, and further in 
view of TSEKOS. 

Regarding claim 9, directed to a method comprising (i) a system of claim 1 or 8, (ii) introducing the guide to a target site within a vessel 
or hollow organ, (iii) establishing the access path to the desired fastening site at the target by manipulating the guide to orient the 
terminus with respect to the desired fastening site, (iv) introducing the actuated member along the access path toward the terminus and 
(v) viewing the visible indicia to detect when the actuated member rests at a desired distance along the path short of the terminus of the 
distal region, Bolduc as above teaches the use of guided catheters for repair of aneurysms (pare [0008]). Bolduc also teaches apparatus 
for catheter implantation (pare 0008]) and movable fastener appliers for attaching the catheter to the appropriate spot in proximity to the 
tissue (para [0012], [0013]) which is generally a vessel or organ lumen (pare [0013]). Fox as above teaches catheters with visible markers 
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to indicate depth of the position of an implanted catheter (col 6, In 15-3 1). Neither Bolduc nor Fox teach actuators for orienting and 
manipulating the guide. Tsekos teaches actuators coupled to power drives for manipulating and positioning components of guide 
catheters (para [0069], [0070]). It would have been obvious to one of skill in the art to combine the teaching of Bolduc, Fox and Tsekos 
to introduce the guide to a target site within a vessel or hollow organ, establishing the access path to the desired fastening site at the 
target by manipulating the guide to orient the terminus with respect to the desired fastening site, introducing the actuated member along 
the access path toward the terminus and viewing the visible indicia to detect when the actuated member rests at a desired distance along 
the path short of the terminus of the distal region since introducing the actuated member along the access path would have been a matter 
of obvious design choice so as to provide an alternate and functionally equivalent design. 

Regarding claim 10, directed to the further steps of (vi) advancing the actuated member to the terminus of the distal region and operating 
the actuated member to generate an implantation force to implant into the tissue at the desired fastening site, Bolduc as above teaches 
apparatus for catheter implantation (para 0008]) and movable fastener appliers for attaching the catheter to the appropriate spot in 
proximity to the tissue (para [0012], [0013]) which is generally a vessel or organ lumen (para [0013]). Tsekos as above teaches actuators 
coupled to power drives for manipulating and positioning components of guide catheters (pare [0069], [0070]). It would have been 
obvious to one of skill in the art to combine the teaching of Bolduc, Fox and Tsekos to advance the actuated member to the terminus of 
the distal region and operating the actuated member to gsenerate an implantation force to implant into the tissue at the desired fastening 
site. 

Regarding claim 1 1 , directed to rotating the guide and/or deflecting the distal region, Bolduc as above teaches a guided catheter system 
(pare [0009]) with the guide component having a deflectable distal end tip (pare [0013]). 

Claims 20-29 lack an inventive step under PCT article 33(3) as being obvious over BOLDUC in view of ADAMS et al. (hereinafter 
"Adams") and further in view of AG ANON et al. (hereinafter "Aganon"). 

Regarding claim 20 directed to a seal assembly with a first seal component with at least one guide tube formed therein, a second seal 
component with at least one guide tube formed therein, the second seal component registering with the first seal component with at least 
one guide tube in the second component coaxially aligned with at least with at least one guide tube in the first component, a septum 
between the first and second seal components the septum accommodating passage of a control filament from one of the coaxially aligned 
guide tubes through the septum to the other end of one of the coaxially aligned guide tubes, thereby providing a fluid seal for the control 
filament, Bolduc teaches seals for segregating parts of a guide catheter from body fluid (para [0005]). Bolduc does not teach a septum. 
Adams teaches a septum separating components of a catheter (para [0032]). Neither Bolduc nor Adams teach control filaments. Aganon 
teaches filaments or coils as part of a vase-occlusive device (para [0007]). It would have been a matter of obvious design choice so as to 
provide an alternate and functionally equivalent design to position or align components. Therefore, it would have been obvious for the 
practitioner of skill in the art to be motivated to combine the teachings of Bolduc, Adams and Aganon to produce a seal assembly with a 
first seal component with at least one guide tube formed therein, a second seal component with at least one guide tube formed therein, the 
second seal component registering with the first seal component with at least one guide tube in the second component coaxially aligned 
with at least with at least one guide tube in the first component, a septum between the first and second seal components the septum 
accommodating passage of a control filament from one of the coaxially aligned guide tubes through the septum to the other end of one of 
the coaxially aligned guide tubes, thereby providing a fluid seal for the control filament. 

Regarding claims 21 and 25, directed to the first or second seal being rigid (claim 21) or both the first or second seal being rigid (claim 
25), Bolduc does not explicitly teach the physical properties of the seals. It would have been obvious for one of skill in the art to combine 
the teachings of Bolduc, Adams and Aganon to produce a seal from a rigid material that fits the needs of a seal assembly used in a guided 
catheter. 

Regarding claims 22 and 26, directed to the septum comprising a soft material, Adams does not specify the physical nature of the septum 
except to indicate that it is capable of being pierced by a needle (para [0048]), implying a relatively soft material. It would have been 
obvious for one of skill in the art to combine the teachings of Bolduc, Adams and Aganon to use a soft material for a septum. 

Regarding claims 23 and 27, directed to the septum comprising silicone rubber, Adams does not specify the nature of the material for a 
septum in a catheter assembly except to indicate that it is capable of being pierced by a needle (para [0048]), implying a relatively soft 
material. It would have been obvious for one of skill in the art to combine the teachings of Bolduc, Adams and Aganon to use a silicone 
rubber for a septum. 

Regarding claims 24 and 28, directed to the septum comprising a gasket, Adams does not explicitly specify the shape of a septum. It 
would have been obvious for one of skill in the art to combine the teachings of Bolduc, Adams and Aganon to use a septum comprising a 
gasket since doing so would have been a matter of obvious design choice so as to provide an alternate and functionally equivalent design. 

Regarding claim 29, directed to a catheter assembly including an operative element in use exposed to a body fluid, a control element, a 
seal assembly between the operative and control element, a control filament coupled to one end of the control element and a seal 
assembly between the control element and operative element through which the filament passes to prevent contact between body fluid 
and control element the seal assembly comprising a first'seal component with at least one guide tube formed therein, a second seal 
component with at least one guide tube formed therein, the second seal component registering with the first seal component with at least 
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one guide tube in the second component coaxially aligned with at least with at least one guide tube in the first component, a septum 
between the first and second seal components the septum accommodating passage of a control filament from one of the coaxially aligned 
guide tubes through the septum to the other end of one of the coaxially aligned guide tubes, thereby providing a fluid seal for the control 
filament, Bolduc as above teaches a guided catheter system (para [0009]) with the guide component having a deflectable distal end tip 
(para [0013]). Bolduc as above teaches seals for segregating parts of a guide catheter from body fluid (para [0005]). Aganon as above 
teaches filaments or coils as part of a vase-occlusive device (para [0007]). Adams teaches a septum separating components of a catheter 
(para [0032]). It would have been obvious for one of skill in the art to combine the teachings of Bolduc, Adams and Aganon to assemble 
a catheter including an operative element in use exposed to a body fluid, a control element, a seal assembly between the operative and 
control element, a control filament coupled to one end of the control element and a seal assembly between the control element and 
operative element through which the filament passes to prevent contact between body fluid and control element the seal assembly 
comprising a first seal component with at least one guide tube formed therein, a second seal component with at least one guide tube 
formed therein, the second seal component registering with the first seal component with at least one guide tube in the second component 
coaxially aligned with at least with at least one guide tube in the first component, a septum between the first and second seal components 
the septum accommodating passage of a control filament from one of the coaxially aligned guide tubes through the septum to the other 
end of one of the coaxially aligned guide tubes, thereby providing a fluid seal for the control filament since positioning the components 
would have been a matter of obvious design choice so as to provide an alternate and functionally equivalent design. 

Claims 12-19 lack an inventive step under PCT article 33(3) as being obvious over Bolduc in view of Tsekos and further in view of 
Adams and Aganon. 

Regarding claim 12, directed to an apparatus comprising a fastener applier comprising a catheter sized and configured for introduction 
along the path and including an actuated member operable in a first direction to load at least one fastener and in a second direction to 
generate an implantation force to implant the fastener within tissue, an electrically powered drive member coupled to the actuated 
member, a controller coupled to the drive member including a load state including means operable in response to an input command for 
delivering electric current to the drive member to drive the actuator member in a first direction to load a fastener, means for sensing 
electrical current delivery to the drive member when loading the fastener onto the member and means for terminating the electrical 
current when a prescribed amount of current is delivered to the drive member, terminating the load state, Bolduc as above teaches 
apparatus for catheter implantation (para 0008]) and movable fastener appliers for attaching the catheter to the appropriate spot in 
proximity to the tissue (para [0012], [0013]) which is generally a vessel or organ lumen (para [0013]). Tsekos as above teaches actuators 
coupled to power drives for manipulating and positioning components of guide catheters (para [0069], [0070]). Tsekos also teaches 
electrically powered drive members for driving the actuators (para [0071], [0075]) and controllers for automatically or manually 
manipulating the movable components of the guided catheter apparatus (para [0024], [0052]). Neither Bolduc nor Tsekos teach sensor 
means for detecting electrical current delivered to the drive member. Adams teaches implantable sensors for determining operation states 
of catheters (para [0033]). Neither Bolduc, Tsekos nor Adams teach delivery of electric current to the drive member. Aganon teaches the 
use of electrical current for driving movable components of guided catheter apparatus including movable fasteners (para [0075]). It 
would have been obvious for one of skill in the art to combine the teaching of Bolduc, Tsekos, Adams and Aganon to assemble an 
apparatus comprising a fastener applier comprising a catheter sized and configured for introduction along the path and including an 
actuated member operable in a first direction to load at least one fastener and in a second direction to generate an implantation force to 
implant the fastener within tissue, an electrically powered drive member coupled to the actuated member, a controller coupled to the 
drive member including a load state including means operable in response to an input command for delivering electric current to the 
drive member to drive the actuator member in a first direction to load a fastener, means for sensing electrical current delivered to the 
drive member while loading the fastener onto the member and means for terminating the electrical current when a prescribed amount of 
current is delivered to the drive member, terminating the load state. Operating the apparatus through the various states would have been a 
matter of obvious design choice given the interplay of elements so as to provide an alternate and functionally equivalent design. 

Regarding claim 13, directed to the controller including an unwind state including means operative after termination of the load state for 
delivering electrical current to the drive member to drive the member in a second direction, means for sensing a period of operation of 
the member in the second direction sufficient to reduce torque windup on the driven member during the load state, means for terminating 
the electrical current when a prescribed amount of current is delivered to the drive member, terminating the unwind state, Tsekos as 
above teaches electrically powered drive members for driving the actuators (para [0071], [0075]) and controllers for automatically or 
manually manipulating the movable components of the guided catheter apparatus (para [0024], [0052]). Aganon as above teaches the use 
of electrical current for driving movable components of guided catheter apparatus including movable fasteners (para [0075]). It would 
have been obvious for one of skill in the art to combine the teaching of Bolduc, Tsekos, Adams and Aganon to produce an apparatus with 
a controller including an unwind state including means operative after termination of the load state for delivering electrical current to the 
drivq member to drive the member in a second direction, means for sensing a period of operation of the member in the second direction 
sufficient to reduce torque windup on the driven member during the load state, means for terminating the electrical current when a 
prescribed amount of current is delivered to the drive member, terminating the unwind state. Operating the apparatus through the various 
states would have been a matter of obvious design choice given the interplay of elements so as to provide an alternate and functionally 
equivalent design. 

Regarding claim 14, directed to the controller including a ready to apply state including means operative after termination of the unwind 
state to prompt a prescribed implant fastener input command, Tsekos as above teaches electrically powered drive members for driving 
the actuators (para [0071], [0075]) and controllers for automatically or manually manipulating the movable components of the guided 
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catheter apparatus (para [0024], [0052]). It would have been obvious for one of skill in the art to combine the teaching of Bolduc, 
Tsekos, Adams and Aganon to produce an apparatus with a controller including a ready to apply state including means operative after 
termination of the unwind state to prompt a prescribed implant fastener input command. Operating the apparatus through the various 
states would have been a matter of obvious design choice given the interplay of elements so as to provide an alternate and functionally 
equivalent design. 

Regarding claim 15, directed to the controller including a ready to apply state including means operable in response to the prescribed 
implant fastener input command for delivering electrical current to the drive member to drive the member in the second direction, means 
for sensing a partial period of operation of the driven member in the second direction less than a full period of operation sufficient to 
fully implant the fastener in tissue, means for terminating delivery of electrical current to the drive member after the partial period of 
operation and means for prompting either a continue implantation or terminate implantation command, Tsekos as above teaches 
electrically powered drive members for driving the actuators (para [0071], [0075]) and controllers for automatically or manually 
manipulating the movable components of the guided catheter apparatus (para [0024], [0052]). Adams as above teaches implantable 
sensors for determining operation states of catheters (para [0033]). Aganon teaches the use of electrical current for driving movable 
components of guided catheter apparatus including movable fasteners (para [0075]). it would have been obvious for one of skill in the art 
to combine the teaching of Bolduc, Tsekos, Adams and Aganon to assemble an apparatus with a controller including a ready to apply 
state including means operable in response to the prescribed implant fastener input command for delivering electrical current to the drive 
member to drive the member in the second direction, means for sensing a partial period of operation of the driven member in the second 
direction less than a full period of operation sufficient to fully implant the fastener in tissue, means for terminating delivery of electrical 
current to the drive member after the partial period of operation and means for prompting either a continue implantation or terminate 
implantation command. Operating the apparatus through the various states would have been a matter of obvious design choice given the 
interplay of elements so as to provide an alternate and functionally equivalent design. 

Regarding claim 16, directed to the ready to apply state including means operative in response to the continue implantation command for 
delivering electrical' current to the drive member to drive the member in the second direction sufficient to fully implant the fastener into 
the tissue for delivering electrical current to the drive member to drive the member in the first direction, means for sensing a partial 
period of operation of the driven member in the second direction less than a full period of operation sufficient to fully implant the 
fastener in tissue, Bolduc as above teaches apparatus for catheter implantation (pars 0008]) and movable fastener appliers for attaching 
the catheter to the appropriate spot in proximity to the tissue (para [0012], [0013]) which is generally a vessel or organ lumen (para 
[0013]). Aganon as above teaches the use of electrical current for driving movable components of guided catheter apparatus including 
movable fasteners (para [0075]). Adams as above teaches implantable sensors for determining operation states of catheters (para [0033]). 
It would have been obvious for one of skill in the art to combine the teachings of Bolduc, Tsekos, Adams and Aganon to assemble an 
apparatus with the ready to apply state including means operative in response to the continue implantation command for delivering 
electrical current to the drive member to drive the member in the second direction sufficient to fully implant the fastener into the tissue 
for delivering electrical current to the drive member to drive the member in the first direction, means for sensing a partial period of 
operation of the driven member in the second direction less than a full period of operation sufficient to fully implant the fastener in 
tissue. Operating the apparatus through the various states would have been a matter of obvious design choice given the interplay of 
elements so as to provide an alternate and functionally equivalent design. 

Regarding claim 17, directed to the ready to apply state including means operative in response to the terminate implantation command 
for delivering electrical current to the drive member to drive the member in the second direction, means for sensing a partial period of 
operation of the driven member in the first direction sufficient to fully withdraw the fastener from tissue, Bolduc as above teaches 
apparatus for catheter implantation (para 0008]) and movable fastener appliers for attaching the catheter to the appropriate spot in 
proximity to the tissue (para [0012], [0013]) which is generally a vessel or organ lumen (para [0013]). Aganon as above teaches the use 
of electrical current for driving movable components of guided catheter apparatus including movable fasteners (para [0075]). Adams as 
above teaches implantable sensors for determining operation states of catheters (para [0033]). It would have been obvious for one of skill 
in the art to combine the teachings of Bolduc, Tsekos, Adams and Aganon to assemble an apparatus with the ready to apply state 
including means operative in response to the terminate implantation command for delivering electrical current to the drive member to 
drive the member in the second direction, means for sensing a partial period of operation of the driven member in the first direction 
sufficient to fully withdraw the fastener from tissue. Operating the apparatus through the various states would have been a matter of 
obvious design choice given the interplay of elements so as to provide an alternate and functionally equivalent design. 

Regarding claim 18, directed to a method comprising (i) the apparatus as defined in claim 12, (ii) operating the fastener applier in the 
load state to load a fastener onto the drive member and (iii) introducing the fastener applier to a location at the target site within a vessel 
or hollow organ where a diseased or damaged section exists, Bolduc as above teaches apparatus for catheter implantation (para 0008]) 
and movable fastener appliers for attaching the catheter to the appropriate spot in proximity to the tissue (para [0012], [0013]) which is 
generally a vessel or organ lumen (para [0013]). Bolduc teaches the use of guided catheters for repair of aneurysms (para [0008]). It 
would have been obvious for one of skill in the art to combine the teaching of Bolduc, Tsekos, Adams and Aganon to operate the 
fastener applier in the load state to load a fastener onto the drive member and introduce the fastener applier to a location at the target site 
within a vessel or hollow organ where a diseased or damaged section exists. 

Regarding claim 19, directed to a method comprising (i) the apparatus as defined in claim 13, (ii) operating the fastener applier in the 
load and unwind states to load a fastener onto the drive member and (iii) introducing the fastener applier to a location at the target site 
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within a vessel or hollow organ where a diseased or damaged section exists, Bolduc as above teaches apparatus for catheter implantation 
(para 0008]) and movable fastener appliers for attaching the catheter to the appropriate spot in proximity to the tissue (para [0012], * 
[0013]) which is generally a vessel or organ lumen (para [0013]). Bolduc teaches the use of guided catheters for repair of aneurysms - 
(para [0008]). It would have been obvious for one of skill in the art to combine the teaching of Bolduc, Tsekos, Adams and Aganon to 
operate the fastener applier in the load and unwind states to load a fastener onto the drive member and introduce the fastener applier to a 
location at the target site within a vessel or hollow organ where a diseased or damaged section exists. 

Claims 1-29 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry. 
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Box No. I Basis of this opinion 1 



1. With regard to the language, this opinion has been established on the basis of: 
jX] the international application in the language in which it was filed. 

|~| a translation of the international application into which is the language of a 

translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

2. □ This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 

to this Authority under Rule 91 (Rule 436/5. 1(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing filed or furnished: 

a. (means) 

□ 

on paper 
1 | in electronic form 

b. (time) 

I I in the international application as tiled 

| | together with the international application in electronic form 

| j subsequently to this Authority for the purposes of search 

4 □ In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
' statements that the information in the subsequent or additional copies is identical to that m the application as filed or 

does not go beyond the application as filed, as appropriate, were furnished. 



5. Additional comments: 



WRITTE V- OPINION OF THE 
INTERNATIONA^ MARCHING AUTHORITY 



International application No. 
' r-CT/US 09/05604 



Box No. V Reasoned statement binder Rule 43Ws.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-22 



None 



None 



1-22 



1-22 



None 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations: N 
Claims 1-22 lack an inventive step under PCT Article 33(3) as being obvious over US 2008/0065189 A1 to Bolduc (here.nafter Bolduc189) 
in view of US 2007/0073389 A1 to Bolduc et al. (hereinafter Bolduc389). 

As per claim 1 , Bolduc189 teaches a steerable guide catheter comprising: a first guide tube having a length and defining ar .open interior 
Len, the firs guide tube lumen adapted for accommodating passage of an operative endoyascular tool (abstract, P^J^SS^&ob 
and a handle assembly comprising: a first deflecting means coupled to a distal end region of the first gu,de tube to apply a deflecting force 
to bend the distal end region of (para [0033]; Fig. 9. In one embodiment the control assembly 21 features a movable wheel or lever 22 
whL Reflects the distaT tip 23 of the directing device 18 to the desired location.), the first guide tube the first deflecting means adapted to 
ben I tne di2l Sn ^SoTin a first articulated position (para [0033]), however, does not specifically disclose w^.n a second g U -de be 
having a length and defining an open interior lumen, the second guide tube lumen adapted ^f^^^^^^^^ 
second deflecting means coupled to a distal end region of the second guide tube to apply a deflecting force to bend I the distal end region 
of ^ seo?nd gufde tube, the second deflecting means adapted to bend the distal end region .n e . second articulated I position Bolduc389 
teaches wherein a system comprising a guide defining an access path into a vessel or hollow body organ and a fastener appl er 
cTmorisin^ a catheter sized and configured for introduction along the access path to a site targeted for implantation of at least one 
Sne (_LmmS) a^v^e^ tto distal portion of the guide tube 164 can be deflected in one direction and straightened by a 
SKfftoTJZl deflector knob 170 on the handle 166 (para [0115]; Fig. 7A) ^J^^*^ 1 ^,? 
ordinal? skill in the art to use the teaching of Bolduc389 and utilize a second gu.de tube having a length and defin ng an open .nteno^ 

theproShesis being able to adapt to changes in the vessel morphology and able to be deployed and fastened safely and without damage 
to the native vessel, including a tortuous vessel. 

can be deflected independent of each other . 

second articulated position as it exits from the distal end of the second guide. 

As per claim 4, Bolduc189 further discloses an operative tool that applies one or more fasteners to tissue (abstract, para [0033]-[0037]). 
See Supplemental Sheets — 
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As per claim 5, Bolduc189 teaches a steerable guide catheter comprising: a first guide tube having a length and defining an open interior 
lumen the first guide tube lumen adapted for accommodating passage of an operative endovascular tool (abstract, para [0035], Fig. 15), a 
first handle assembly comprising a first deflecting means coupled to a distal end region of the first guide tube to apply a deflecting force to 
bend the distal end region of the first guide tube, the first deflecting means adapted to bend the distal end region in a_ first .articulated 
position (para [0033]; Fig. 9. In one embodiment the control assembly 21 features a movable wheel or lever 22, which deflects the distal tip 
23 of the directing device 1 8 to the desired location.), however, does not specifically disclose 

a second guide tube having a length and defining an open interior lumen, the second guide tube lumen adapted for.accommoda^ hng 
passage of the first guide tube, and a second handle assembly comprising a second deflecting means coupled to a distal end region of the 
second guide tube to apply a deflecting force to bend the distal end region of the second, guide tube, the second deflecting means 
adapted to bend the distal end region in a second articulated position. Bolduc389 teaches wherein a system comprising a , guide ^defining 
an access path into a vessel or hollow body organ and a fastener applier comprising a catheter sized and I configured for ^urtion atong 
the access path to a site targeted for implantation of at least one fastener (para [0008]) and wherein the distal portion of the guide tube 
164 can be deflected in one direction and straightened by a steering wire coupled to a rotational deflector knob 170 on the handle 166 
para [01 15]; Fig. 7A). It would have been obvious to one of ordinary skill in the art to use the teaching of Bolduc3 .89 and "ti ' 'fe a second 
guide tube having a length and defining an open interior lumen, a second deflecting means coupled to a distal end region of the second 
ou de ube to apply a deflecting force to bend the distal end region of the second guide tube , the second deflecting means adapted to 
bend tht distalend region in a'second articulated position the second guide tube lumen adapted ^ t ^^^^!^ST " 
by Bolduc189 since combining two deflectable guide tubes allows for the prosthesis be.ng able to adapt to changes in the ^vessel 
morphology and able to be deployed and fastened safely and without damage to the native vessel, including a tortuous vessel. 

As per claim 6 Bolduc189 and Bolduc389 teach a steerable guide catheter according to Claim 5, however, do not specifically .disclose 
wheTe n the se'c^nd articulated position is different than the first articulated position, it would have beer ' ° b ™ u ^ J£e 
the art wherein the second articulated position is different than the first articulated position since second guide tube and first gu.de tube 
can be deflected independent of each other. 

As oer claim 7 Bolduc189 and Bolduc389 teach a steerable guide catheter according to Claim 5. however, do not specifically disclose 
where the second gu de tube comprises a length that is shorter than the length of the first guide tube. It would have been obvious to one 
^^^am^^ySn^ft« second guide tube comprises a length that is shorter than the length of the first gu.de since the 
deflStabte secono gufde7ovfde the access to the first articulated position while first guide can continue prov.ding the access to the 
second articulated position as it exits from the distal end of the second guide. 

As per claim 8, Bolduc189 teaches a method comprising: providing a steerable guide catheter comprising: a guide 

WMmwwmmwm: 
wmmmmmmwrn: 

vessel, including a tortuous vessel. 

As p., claim 9. Boldue189 .nd BoldaeM9 teach a method aocorfog to Claim 8: '^^.^J^^J^SSmSSmSSiS 

BoEXXe Mh^MM. being able to adapt to oh.hg.. In th. aaeael morphology .hd .He lo be deployed ,n . e.eond 
articulated position. 

See Supplemental Sheets 
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As per claim 10, Bolduc189 and Bolduc389 teach a method according to Claim 9, however, do not specifically d j. s £^^ 
articulated posit on is different than the first articulated position. It would have been obvious to one of ordmary ^ "Jhe^wt^ the 
second articulated position is different than the first articulated position since second guide tube and first guide tube can be deflected 
independent of each other . 

As per claim 11, Bolduc189 teaches a method comprising: providing a first guide tube having, a length and defining i ^ °P en * nter !° r 
lumen, the first guide tube lumen adapted for accommodating passage of an operative endovascular too para ^ 0035] F.g. 15), 
th P first ouide tube includinq a first handle assembly comprising a first deflect.ng means coupled to a distal end region of the first flu'de 
ube o a 9 pS ^ deflectingforce to.bend the distal.end region of the first guide tube (para [0033], [0035]). pasangthe operative ool trough 
the auide catheter and operating the operative tool while residing in the guide catheter to apply at least one fastener to tissue (abstract 

through curved the vessel morphology, 
deflected independent of each other. 



See Supplemental Sheets — 
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As per claim 14, Bolduc189 teaches a steerable guide catheter system comprising: a first guide tube having a length and defining an open 
interior lumen, the first guide tube lumen adapted for accommodating passage of an operative endovascular tool (abstract, para [0035]; 
Fig 15), and a handle assembly comprising: a first deflecting means coupled to a distal end region of the first guide tube to apply a 
deflecting force to bend the distal end region of the first guide tube, the first deflecting means adapted to bend the distal end region in a 
first articulated position (para [0033]), however, does not specifically disclose a second guide tube having a length and defining an open 
interior lumen the second guide tube lumen adapted for accommodating the first guide tube, a second deflecting means coupled to a 
distal end region of the second guide tube to apply a deflecting force to bend the distal end region of the second guide tube, the second 
deflecting means adapted to bend the distal end region in a second articulated position, and instructions for use describing the use of the 
steerable guide catheter system, the instructions comprising the operations of introducing into a vessel the steerable guide catheter, 
advancing the steerable guide catheter to the targeted site in the vessel, manipulating the first deflecting means for applying a deflecting 
force and bending the distal end region of the first guide .tube in a first articulated position, and manipulating the second deflecting means 
for applying a deflecting force and bending the distal end region of the second guide tube in a second articulated position. Bolduc389 
teaches wherein a system comprising a guide defining an access path into a vessel or hollow body organ and a fastener applier 
comprising a catheter sized and configured for introduction along the access path to a site targeted for implantation of at least one fastener 
(para [0008]) and wherein the distal portion of the guide tube 164 can be deflected in one direction and straightened by a steering wire 
coupled to a rotational deflector knob 170 on the handle 166 (para [01 15]; Fig. 7A.), and wherein the instructions for use 58 , can be 
embodied in separate instruction manuals, or in video or audio recordings or provided in an internet web page (para [0054]) and wherein 
The instructions for use 58 can direct use of catheter-based technology via a peripheral intravascular access site, such as in the femoral 
artery, optionally with the assistance of image guidance (para [0161]). It would have been obvious to one of ordinary skill in the art to use 
the teaching of Bolduc389 and utilize a second guide tube having a length and defining an open interior lumen, the second guide tube 
lumen adapted for accommodating the first guide tube, a second deflecting means coupled to a distal end region of these ™* ^ e J™f 
to apply a deflecting force to bend the distal end region of the second guide tube, the second deflecting means adapted to bend Ithe distal 
end region in a second articulated position in the method taught by Bolduc189 since combining two deflectable gu.de tubes all ,ows for the 
prosthesis being able to adapt to changes in the vessel morphology and able to be deployed and fastened safely and without damage to 
the native vessel, including a tortuous vessel. It would have been obvious to one of ordinary skill in the art to use the teaching of 
Bolduc389 and utilize instructions for use describing the use of. the steerable guide catheter system, ^^^ s ^ n ^^ 
operations of introducing into a vessel the steerable guide catheter, advancing the -steerab e guide catheter -to the J^ d J^™ jp a 
vessel, manipulating the first deflecting means for applying a deflecting force and bending the distal end region ' ^ 
first articulated position, and manipulating the second deflecting means for applying a deflecting force and bending the d'stal end reg on of 
the second guide tube in a second articulated position in the system taught by Bolduc189 to facilitate that procedure is performed quickly 
and accurately. 

As per claim 15, Bolduc189 and Bolduc389 teach a system according to Claim 14. however, do not specifically disclose wherein the 
second articulated position is different than the first articulated position. It would have been obv.ous to one of or sMI 'Mhe art 
wherein the second articulated position is different than the first articulated posit.cn since second guide tube and first guide tube can be 
deflected independent of each other 

As per claim 16, Bolduc189 further discloses further including the operative tool, the operative tool adapted to apply at least one fastener 
to tissue while residing in the guide catheter (abstract, para [0033]-[0037].Fig. 15.). 

As per claim 17 Bolduc189 further discloses wherein the instructions for use further include instructions comprising passing the •operative 
tool 35 thraugh the guide catheter, and operating the operative tool while residing in the guide catheter to apply at least one fastener to 
tissue (para [0035]. Fig. 15.). 

As per claim 18, Bolduc189 teaches a steerable guide catheter comprising: a first guide tube having a 'ength and d efinin^ ™ ^ Verier 
lumen, the first guide tube lumen adapted for accommodating passage of an operative endovasc^r tool (ab ^^l^ ] 0 ^ 
handle assembly comprising: a first deflecting means coupled to a distal end region of the first gu de 

bend the distal end region of the first guide tube, the first deflecting means adapted to bend the d.sto end I reg or .n first ari .cuteted 
position (para [0033]), however, does not specifically disclose wherein a second deflecting means coupled to the distal end regjonof ^the 
first-guide tobl to apply a deflecting force to bend the distal end region of the first guide tube, the second deflecting means ; adapted I to 
bend the distal end region in a second articulated position. Bolduc389 teaches wherein the distal portion of the guide lube 164 can be 
deflected in one direction and straightened by a steering wire coupled to a r° tatIon ^ de " ect ° r kno ^ < P e ^ nd 
r01 15]Fig 7A) It would have been obvious to one of ordinary skill in the art to use the teaching of Bolduc389 and utilize a f^ond 
defleS'means (deflector knob) coupled to the distal end region of the first guide tube, the second deflerting means i adi ^°">££» 
deflecting force to bend the distal end region of the first guide tube in the steerable catheter guide taught by Boldud 89 to bend the distal 
end region in a second articulated position. 

As per claim 19, Bolduc189 and Bolduc389 teach a steerable guide catheter according to Claim 18 however, do ( "°t ^dfically disclose 
wherein the second articulated position is different than the first articulated position. It would have been obvious to one o f o dinary skHI in 
toe art wherein the second articulated position is different than the first articulated position since second guide tube and first gu.de tube 
can be deflected independent of each other. 



See Supplemental Sheets — 
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As per claim 20, Bolduc189 further discloses an operative tool that applies one or more fasteners to tissue (abstract). 

As per claim 21 , Bolduc189 and Bolduc389 teach a steerable guide catheter according to Claim 18, however do not specifically disclose , a 
second guide tube having a length and defining an open interior lumen, the second guide tube lumen adapted for ^commodat ng the first 
guide tube, and the second deflecting means coupled to the distal end region of the second guide tube to apply a defecting force to bend 
the distal end region of the second guide tube, the second deflecting means adapted to bend the distal end region in the second 
articufated position. Bolduc389 teaches wherein the distal portion of the guide tube 164 can be '^^J^^^'^^g^ 
by a steering wire coupled to a rotational deflector knob 170 on the handle 166 (para [01151; Fig. 7A). It would ^ ve ^°^^ p °° ne of 
ordinary skill in the art to use the teaching of Bolduc389 and utilize a second guide tube having a length and defining an open interior 
°umen% second guide tube lumen adapted for accommodating the first guide tube, and the second defecting means _coup ed to the 
dismal end region of the second guide tube to apply a deflecting force to bend the distal end region of the second guide > tube^ the second 
deflecting means adapted in the system taught by Bolduc189 to bend the distal end region in the second articulated position and facil.tate 
passage of the prosthesis through curved vessel morphology. 

As per claim 22 Bolduc189 and Bolduc389 teach a steerable guide catheter according to Claim 21. however, do not specifically < disclose 
where n the second guide tube comprises a length that is shorter than the length of the first guide tube. It would have been obv^us to one 
of ordina 5 skHlTn ttJ art wherein the second guide tube comprises a length that is shorter than the engtti ^ the firstg »de since the 
deflectable second guide provide the access to the first articulated position while first guide can continue providing the access to the 
second articulated position as it exits from the distal end of the second guide. 

Claims 1-22 have industrial applicability as defined by PCT Article 33 (4) because the subject matter can be made or used by the industry. 
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Box No. I Basis of this opinion 



1. With regard to the language, this opinion has been established on the basis of: 
|X | the international application in the language in which it was filed. 

| | a translation of the international application into which is the language of a 

translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). 

2. Qj This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 

to this Authority under Rule 91 (Rule 436/s.i(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of a sequence listing filed or furnished: 

a. (means) 

□ 

on paper t 
1 1 in electronic form 

b. (time) 

1 1 in the international application as filed 

| 1 together with the international application in electronic form 

| | subsequently to this Authority for the purposes of search 

4- EU In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 
statements that the information in the subsequent or additional copies is identical to that in the application as filed or 
does not go beyond the application as filed, as appropriate, were furnished. 
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Box No. V Reasoned statement under Rule 43W5.1(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1 Statement 










Novelty (N) 


Claims 


2, 8-12, 21-22 




YES 


Claims 


1, 3-7, 13-20 




NO 


Inventive step (IS) 


Claims 


NONE 




YES 


Claims 


1-22 




NO 


Industrial applicability (IA) 


Claims 


1-22 




YES 


Claims 


NONE 




NO 



2. Citations and explanations: 

Claims 1, 3-7, and 13-20 lack novelty under PCT Article 33(2) as being anticipated by US 2007/0073389 A1 by Bolduc et al. (hereinafter 
"Bolduc '389"). 

Regarding claim 1, Bolduc *389 discloses a system for modifying a prosthesis to conform to a vessel wall comprising: 

a catheter system sized and configured for introduction to a targeted site in the vessel (para [01 13]-[01 15]; Fig 7A-B, element 164), 

the catheter system adapted to apply a resolution of force to the prosthesis to modify the shape of the prosthesis to conform the shape of 
the prosthesis to the shape of the vessel wall (para [0184]), and 

the catheter system adapted to position a fastener in at least one region of the prosthesis to maintain the conformed shape of the 
prosthesis to the vessel wail (para [0173], [0187]). 

Regarding claim 3, Bolduc '389 discloses claim 1 . Bolduc further discloses the catheter system further including a lumen for passage of 
an endovascular device to the targeted site in the vessel (para [0126]; Fig 1 1A, element 168). 

Regarding claim 4. Bolduc '389 discloses claim 3. Bolduc further discloses a fastening device sized and configured for introduction through 
the catheter system lumen to the targeted site in the vessel (para [0126]; Fig 9A, element 38). 

Regarding claim 5, Bolduc '389 discloses claim 4. Bolduc further discloses the fastening device including an actuator to deploy the 
fastener in at least one region of the prosthesis to maintain the conformed shape of the prosthesis to the vessel wall (para [0126], [0127]; 
Fig 9B, element 192). 

Regarding claim 6, Bolduc '389 discloses claim 1 . Bolduc further discloses the catheter system comprising a steerable guide device (para 
[0114]). 

Regarding claim 7, Bolduc '389 discloses claim 6. Bolduc further discloses the steerable guide device comprising a distal portion adapted 
to deflect in at least a first position (para [01 15]; Fig 7A). 

Regarding claim 13, Bolduc '389 discloses a system for modifying a prosthesis to conform to a vessel wall comprising: 

a steerable guide device sized and configured for introduction to a targeted site in the vessel, the steerable guide device including a lumen 
for passage of an endovascular device to the targeted site in the vessel (para [01 1 5]; Fig 7A, element 30, 1 68), 

a fastening device sized and configured for introduction through the steerable guide device lumen to the targeted site in the vessel (para 
[0126W0127r Fig 9A-B element 38), the steerable guide device adapted to apply a resolution of force to the prosthesis to modify the 
shape of the prosthesis to conform the shape of the prosthesis to the vessel wall (para [0183]), and the fastening device including an 
actuator (para [0126], [0127]; Fig 9B t element 192) to deploy a fastener in at least one region of the prosthesis to maintain the conformed 
shape of the prosthesis to the vessel wall (para [01 87]). 

—Continued in Supplemental Box- 
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Regarding claim 14, Bolduc '389 discloses a method of modifying a prosthesis to conform to a vessel wall comprising: 

providing a steerable guide device sized and configured for introduction to a targeted site in the vessel the steerabie guide device 
including a lumen for passage of an endovascular device to the targeted site in the vessel (para [011 5]; Fig 7A, element 30, 168), 

providing a staple applier sized and configured for introduction through the steerable guide device lumen to the targeted site in the vessel 
(para [0126H01271; Fig 9A-B element 38), the staple applier including an actuator for deploying a staple in at least one region of the 
prosthesis for maintaining the shape of the prosthesis to the vessel wall (para [0126], [0127]; Fig 9B, element 192), 

introducing into the vessel the steerable guide device (para [0176]), 

advancing the steerabie guide device to the targeted site in the vessel (para [0176]), 

positioning a distal end of the steerable guide device against the prosthesis (para [0183]-[01 84]), 

positioning a distal portion of the steerable guide device against the prosthesis or vessel wall away from the distal end (para [0183]- 
[0184]), 

advancing the staple applier through the steerable guide device lumen until the staple applier emerges from the distal end of the steerable 
guide device and contacts the prosthesis (para [0183]-[0184]), 

continuing to advance the staple applier until the staple applier is applying a resolution of force to the prosthesis and modifying the shape 
of the prosthesis and conforming the shape of the prosthesis to the vessel wall (para [0184}, and 

deploying a staple in at least one region of the prosthesis, the staple maintaining the conforming shape 
of the prosthesis to the vessel wall (para [0185]). 

Regarding claim 15, Bolduc '389 discloses a method of modifying a prosthesis comprising: 

providing a prosthesis adapted for endovascular delivery and implantation, the prosthesis including a delivery shape and a deployed shape 
(para [0084]), 

delivering the prosthesis to a target site (para [0165]), 

deolovinq the prosthesis at the target site causing the prosthesis to change shape from the delivery shape to the *f*^**» < para 
?008^ St 82. and S3 cause a change in shape from the delivery shape to the deployed shape), and 

manipulating the prosthesis by implanting a fastener through the prosthesis causing the prosthesis to change shape from the deployed 
shape to an implanted shape different from the deployed shape (para [0184]). 
Regarding claim 16, Bolduc '389 discloses claim 15. Bolduc further discloses the fastener being implanted through the prosthesis and into 
tissue (para [0185]). 

Regarding claim 17, Bolduc '389 discloses claim 15. Bolduc further discloses the implanted shape conforming to a shape of the target site 
(para [0184]). 

Regarding claim 18, Bolduc '389 discloses claim 17. Bolduc further discloses the target site comprising a tortuous vessel (para [0045] • 
aortic arch is a tortuous vessel). 

Reaardina claim 19 Bolduc '389 discloses claim 15. Bolduc '389 further discloses the prosthesis further including a proximal portion and a 
d^aTpT^ the prosthesis including manipulating the to 

conform to the shape of the vessel wail). 

Regarding claim 20. Bolduc discloses claim 19. Bolduc '389 further discloses the prosthesis distal 

and being not manipulated to change shape from its deployed shape to an .mplanted shape (para [0217]-[0218] - distal portion is not 
manipulated; it expands to its implanted shape). 

—Continued in Supplemental Box- 
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Claims 2, 11-12, and 21-22 lack an inventive step under PCT Article 33(3) as being obvious over Bolduc '389 in view of US 2008/0065189 
A1 ("Bolduc '189"). 

Reqarding claim 2, Bolduc '389 discloses claim 1. Bolduc '389 discloses the catheter system being adapted to push against the prosthesis 
and against the vessel wall at the desired fastener position (para [0187]), but does not disclose the catheter system being adapted to push 
against the generally opposite vessel wall for application of the resolution of force for fastener position. Bolduc 189 discloses a similar 
catheter system being adapted to push against the generally opposite vessel wall for application of the resolution force for fastener position 
(para r0033V Fig 1 1, element 24 - strut assembly 24 is adapted to push against vessel wall, as depicted in Fig 1 1). It would have been 
obvious to one of ordinary skill in the art to combine the catheter system disclosed by Bolduc with the catheter system being adapted to 
push against the generally opposite vessel wall for application of the resolution of force for fastener position, as such a adaptation 
increases the force the clinician may use when placing a fastener. 

Regarding claim 1 1 , Bolduc '389 discloses method of modifying a prosthesis to conform to a vessel wall comprising: 
providing a catheter system sized and configured for introduction to a targeted site in the vessel (para [01761), 
introducing into the vessel the catheter system (para [0176), 
advancing the catheter system to the targeted site in the vessel (para [0176]), 
positioning a distal end of the catheter system against the prosthesis (para [0183]-[0184]), 

continuing to advance the catheter system until the catheter system is applying a resolution of force to the prosthesis and modifying the 
shape of the prosthesis and conforming the shape of the prosthesis to the vessel wall (para [01 83)-[0184]), and 

deploying a staple in at least one region of the prosthesis, the staple maintaining the conforming shape of the prosthesis to the vessel wall 
(para [0187]). 

Bolduc '389 does not disclose the step of positioning a distal portion of the catheter system ^^^^^^^^S! 
the distal end. Bolduc '189 disci 
from the distal end (para [0033] 
from the distal end). It would ha 

step increases the force the clinician may use when placing a fastener. 

Regarding claim 12, Bolduc '389 and Bolduc '189 disclose claim 11. Bolduc further discloses providing a staple a ^J^^. . 
configured for introduction through a catheter system lumen to the targeted site in the vessel, the staple appl.er including «^*r for 
deploying the staple in at least one region of the prosthesis for maintaining the shape of the prosthesis to the vessel wall (para [0184]- 
[0185]). 

Regarding claim 21, Bolduc '389 discloses a catheter system comprising: 

a catheter system sized and configured for introduction to a targeted site in the vessel (para [01 1 3] - [01 1 5]; Fig 7A-B, element 164), 

the catheter system adapted to apply a resolution of force to a prosthesis to modify the shape of the prosthesis to conform the shape of the 
prosthesis to the shape of the vessel wall (para [0184]), ch a n art fth e 
the catheter system adapted to position a fastener in at least one region of the prosthesis to maintain the conformed shape of the 

system (para [0165]; Fig 2, element 58), the instructions composing the operations of 
introducing into the vessel the catheter system (para [0176), 
advancing the catheter system to the targeted site in the vessel (para [0176]), 
positioning a distal end of the catheter system against the prosthesis (para [01 83]-[01 84]), 

positioning a distal portion of the catheter system against the prosthesis or vessel wall away from the distal end , ifsAnn thf > 

continuing to advance the catheter system until the catheter system is applying a resolution of force to the prosthesis "dmod^ 
Sape of ?he prosthesis and conforming the shape of the prosthesis to the vessel wall, and deploying a staple '"^^^^^^^ 
prosthesis, the staple maintaining the conforming shape of the prosthesis to the vessel wall. continuing to advance *®«^r s^munftl 
the catheter system is applying a resolution of force to the prosthesis and modifying the shape of the prosthesis and conforming the shape 
of the prosthesis to the vessel wall (para [0183]-[0184]), and 

deploying a staple in at least one region of the prosthesis, the staple maintaining the conforming shape of the prosthesis to the vessel wall 
(para [0187]). 

Bolduc '389 does not disclose the step of positioning a distal portion of the catheter system against the prosthesis or vessel wall away from 
the distal end. Bolduc '189 discloses the step of positioning distal portion of the catheter system against the P"*^?^^ 1 ™1 
from the distal end (para [0033]; Fig 11, element 24 - strut assembly 24 is adapted to push against vessel waH as depicted in Rg 11. away 
from the distal end). It would have been obvious to one of ordinary skill in the art to perform the step disclosed by Bolduc 189 as such a 
step increases the force the clinician may use when placing a fastener. 

—Continued in Supplemental Box- 
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Continuation of: 
— Section V, Section 2 — 

Regarding claim 22, Bolduc '389 and Bolduc '189 disclose claim 21 .Bolduc '189 further discloses the catheter system being adapted to 
push against the prosthesis and against the vessel wall at the desired fastener position, and the catheter system is adapted to push 
against the generally opposite vessel wall for application of the resolution of force for fastener position (para [0033]; Fig 1 1 , element 24 - 
strut assembly 24 is adapted to push against vessel wall, as depicted in Fig 11). 

Claims 8-10 lack an inventive step under PCT Article 33(3) as being obvious over Bolduc '389 in view of US 2008/0097489 A1 by Goldfarb 
et al. (hereinafter "Goldfarb"). 

Regarding claim 8, Bolduc disclose claim 6. Bolduc '389 does not disclose the steerable guide device comprising a distal portion adapted 
to deflect in at least a first position and a second position. Goldfarb discloses a steerable guide device comprising a distal portion adapted 
to deflect in at least a first position and a second position (para [0227], [0232]; Fig 61 B). It would have been obvious to one of ordinary skill 
in the art to combine the catheter system disclosed by Boldus with the distal portion adapted to deflect in at least a first and second 
direction and a two-axis deflection catheter would be better able to navigate tortuous the pathways of the cardiovascular system. 

Regarding claim 9, Bolduc '389 and Goldfarb disclose claim 8. Goldfarb further discloses the second position being different than the first 
position (para [0227], [0232]; Fig 61 B). 

Regarding claim 10, Bolduc '389 and Goldfarb disclose claim 8. Goldfarb further discloses the steerable guide device comprising a first 
steerable guide and a second steerable guide (para [0227]; Fig 61 B, elements 1000, 1020). 

Claims 1-22 have industrial applicability as defined by PCT Article 33(4) as the subject matter can be made or used in industry. 
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DEVICES, SYSTEMS, AND METHODS FOR PROSTHESIS DELIVERY AND 
IMPLANTATION, INCLUDING THE USE OF A FASTENER TOOL 
Related Applications 

This application is divisional of c o-pending United States 
Patent Application Serial No. 11/254,950, filed 20 October 2005, which 
is a continuati on-in-part of c o-pending United Stated Patent 
Application Serial No. 11/254,619, filed 20 October 2005, and entitled 
"Devices, Systems, and Methods for Guiding an Operative Tool Into an 
Interior Body Reg ion", which is i ncorporated herei n by reference. 
United States Pat ent Application S erial No. 11/254, 950 also is a 
continuation-in-part of United Sta ted Patent Applic ation Serial No. 
10/692,283, filed 23 October 2003, now U.S. Patent No. 7,147,657, and 
entitled "Prosthesis Delivery System s and Methods," which claims the 
benefit of United States Provisional Patent Application Serial No 
60/488,753, filed 21 July 2003, and entitled "Endoprosthesis Delivery 
Systems and Methods." United States Patent Application Serial No. 
11/254, 950 also is a continuation-in-part of co -pending United Stated 
Patent Application Serial No. 10/78 6,465, filed 25 February 2004, and 
entitled "Systems and Methods for Attaching a Prosthesis Within a Body 
Lumen or Hollow Organ," which is a continuation-in-part of co -pending 
United States Patent Application 10/693,255, now U.S. Patent No 
6,929,661, and entitled "Multi -Lumen Prosthesis Systems and Methods," 
which claims the benefit of United States Provisional Patent 
Application Serial No. 60/489,011, filed July 21, 20 03, and entitled 
"Bifurcated Prosthesis Systems and Methods." Unit ed States Patent 
Application Serial No. 11/254,950 also is a continuation -in-part of 
co-pending United Stated Patent A pplication Serial No. 10/307,226 , 
filed 29 November 2002, and entitled "I ntraluminal Prosthesis 

Attachment Systems and Methods." United States P atent Application 
Serial No. 11/254,950 is also a continuation -in-part of U.S. Patent 
Application Serial No. 10/669,881, filed 24 September 2003, now U.S. 
Patent No. 7,491, 232, entitled "Catheter-Based Fastener Implantation 
Apparatus and Methods with Implantation Force Resolutions." United 
States Patent A pplication Serial No. 11/254,95 0 is also a 

continuation-in-part of U.S. Patent Application Serial No. 11/166,411, 
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filed 24 June 2005, entitled "Endovascular Aneurysm Repair System," 
which is a division of U.S. Patent Application Serial No. 10/271, 334, 
filed 15 October 2002, now U.S. Patent No. 6,960,217, which claims the 
benefit of U.S. Provisional Patent Application Serial No. 60/333,9 37, 
filed 28 November 2001, and entit led "Endovascular Aneurysm Repair 
System. " 

Field of the Invention 

The invention rel ates generally to devices, systems , and 
methods for the delivery and implantation of a prosthesis to a 
targeted site within the body, e.g., for the repair of diseased and/or 
damaged sections of a hollow body organ and/or blood vessel. 
Background of the Invention 

The weakening of a vessel wall from damage or disease can 
lead to vessel dilatation and the formation of an aneurysm. Left 
untreated, an aneurysm can grow in size and may eventually rupture. 

For example, aneurysms of the aorta primarily occur in the 
abdominal region, usually in the infrarenal area between the renal 
arteries and the aortic bifurcation. Aneurysms can also occur in the 
thoracic region between the aortic arch and ren al arteries. The 
rupture of an aort ic aneurysm results in massive hemorrhaging and has 
a high rate of mortality . 

Open surgical replacement of a dise ased or damaged s ection 
of vessel can eliminate the risk of vessel rupture. In this procedure, 
the diseased or damaged section of vessel is removed and a prosthetic 
prosthesis, made either in a straight or bifurcated configuration, is 
installed and then permanently attached and sealed to the ends of the 
native vessel by suture. The prosthetic prosthesis for these 
procedures are usually unsupported woven tubes and are typically made 
from polyester, eP TFE or other suitable materials. The prosthesis are 
longitudinally unsupported so they can accommodate changes in the 
morphology of the aneurysm and native vessel. However, these 
procedures require a large surgical incision and hav e a high rate of 
morbidity and mortality. In addition, many patients are unsuitable for 
this type of major surgery due to other co-morbidities. 

Endovascular aneu rysm repair has been introduce d to 
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overcome the pro blems associated with open surg ical repair. The 
aneurysm is brid ged with a vascular prosthesis, which is place d 
intraluminally . Typically these p rosthetic prostheses for aortic 
aneurysms are delivered collapsed on a catheter through the femoral 
artery. These prostheses are usually designed with a fabric material 
attached to a metallic scaffolding (stent) structure, which expands or 
is expanded to contact the internal diameter of the vessel. Unlike 

open surgical aneurysm repair, intraluminally deployed prostheses are 
not sutured to th e native vessel, but rely on eithe r barbs extendin g 
from the stent, which penetrate into the nativ e vessel during 
deployment, or the radial expansion fore e of the stent itself is 
utilized to hold the prosthesis in position. These prosthesis 
attachment means do not provide t he same level of attachment when 
compared to suture and can damage the native vessel upon deployment. 

Accordingly, there is a need fo r improved prosthesis 

delivery devices , systems , and methods that deliver a prosthetic graft 
to a body lumen, the prosthesis being able to adapt to changes in 
aneurysm morphology and able to be deployed safely and without damage 
to the native vessel. 
Summary of the Invention 

The devices , systems , and methods for delivering and 
implanting radial ly expandable pr ostheses in the body lumens are 
described. In pa rticular, the pr esent invention provides improved 
devices, systems, and methods for implanting vascular prostheses into 
blood vessels, including both arterial and venous systems. In the 
exemplary embodiments, prostheses are placed in vasculature to 
reinforce aneurysms, particularly abdominal aortic aneurysms. 

One aspect of the invention provides devices, s ystems, and 
methods for fasten ing a prosthesis into a hollow bod y organ or bloo d 
vessel. The devices, systems, and methods include a fastener applier 
that is sized and configured for securing a prosthesis, the fastener 
applier comprising a handle assembly positioned at the caudal end of 
the fastener applier, a fastener applier shaft coupled to the handle 
assembly, and a fastener driver f or advancing a f astener into the 
prosthesis and tissue, the fastener driver coupled to the fastener 
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applier shaft at the cephalad end of the fastener a pplier shaft, th e 
fastener driver including a housing and a release latch, wherein the 
release latch prevents premature release of the fastener from the 
fastener driver. The fastener driv er housing may a lso include an 
internally thread ed portion and a non -threaded po rtion, the non - 
threaded portion providing an area where the fastener can be rotated 
but not advanced o ut of the driver, the advancement o ut of the driver 
only taking place if the fastener has been previously engaged in 
tissue or the prosthesis. 

In one embodiment, the handle assem bly may further i nclude 
a motion control assembly to be used by an ope rator, the motion 
control assembly providing motion control of the fa stener within the 
fastener driver. The motion contr ol assembly may include a forward 
control function and a reverse con trol function. The handle assembly 
may also include an indication assembly to provide information to an 
operator, the indication assembly providing at least one of an audible 
and visual in dication. The information provided may include at leas t 
one of a f astene r position or ti ming or status o r error, or any 
combination . 

In one embodiment , fastener is a helical fastener . The 
helical fastener may include a fast ener body having a distal end fo r 
penetrating tissue in response to a force and a proximal end fo r 
releasably coupling the fastener body to the fastener applier, and a 
stop structure as sociated with the proximal end to prevent over - 
penetration of th e fastener body into tissue, the stop s tructure 
bisecting the diameter of the fastener body. The stop structure may be 
offset from the diameter of the fastener body. 

An additional asp ect of the inven tion provides dev ices, 
systems, and meth ods for storing a fastener used for securing a 
prosthesis into a hollow body orga n or blood vessel . The devices , 
systems, and methods comprise a base structure, and at least one 
receptacle positioned within the base structure, the receptacle sized 
and configured t o releasably sto re at least one fastener. The 
receptacle may be sized and co nfigured to releasabl y store at le ast 
one helical fastener. The helical fastener may include a fastener body 
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having a distal en d for penetrating tissue in response to a force and 
a proximal end f or releasably cou pling the fast ener body to th e 
fastener applier, and a stop structure associated with the proximal 
end to prevent over-penetration of the fastener body into tissue, the 
stop structure bisecting the diameter of the fastener body. The stop 
structure may be offset from the diameter of the fastener body. 

In one embodiment the receptacle is sized and configured to 
present the fastener to a fastener applier. There may also be a post 
positioned within the receptacle to releasably restrain the fastener. 
A pliable material may a lso be included within the receptacle to 
position a tip of the fastener in the pliable materi al to releasably 
restrain the fastener. The fastener may also be rele asably restrained 
within the recep tacle by f rictio n between the f as t ener and the 
receptacle wall . 

Yet an additional aspect of the invention provides devices, 
systems, and methods for installing a fastener to a fastener applier 
used for securing a prosthesis in to a hollow body organ or bloo d 
vessel. The dev ices, systems, an d methods compris e provi ding an 
apparatus for storing a fastener, the apparatus comprising a base 
structure , and at least one receptacle positioned within the base 
structure, the receptacle sized and configured to releasably store at 
least one fastener, providing a fastener appli er for securing a 
prosthesis, the fastener applier comprising a handle assembly 
positioned at the caudal end of the fastener applier, a fastener 
applier shaft cou pled to the h andle assembly, and a fastener driver 
for advancing a fastener into the prosthesis and tissue, the fastener 
driver coupled to the fastener app lier shaft at the cephalad end o f 
the fastener applier shaft, the fastener driver including a housing 
and a release latch, wherein the release latch prevents premature 
release of the fastener fro m the fastener driver, positioning the 
fastener driver s o as to allow t he fastener drive r to couple to 
releasably stored fastener, and coupling the fastener to the fastener 
applier. The step of coupling the fastener to the fastener applier may 
also include operating a motion control assembly positioned on the 
handle assembly to retract the f aste ner out of the receptacle and onto 
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the fastener driver. 

In one embodiment , the receptacle is sized and conf igured 
to releasably secure at least o ne helical faste ner. The helical 
fastener may include a fastener body having a distal end for 
penetrating tissue in response to a force and a proximal end fo r 
releasably coupling the fastener body to the fastener applier, and a 
stop structure as sociated with the proximal end to prevent over - 
penetration of th e fastener body into tissue, the stop structure 
bisecting the diameter of the fastener body. The stop structure may be 
offset from the diameter of the fastener body. 

Other features an d advantages of the invention sha 11 be 
apparent based upon the accompanying description, drawings, and 
claims . 

Brief Description of the Drawings 

Fig. 1 is a per spective view of one embodiment of a 
prosthesis deployment catheter show n positioned with in an abdominal 
aortic aneurysm. 

Fig. 2 is a per spective view of one embodiment of the 
deployment of a prosthesis within the aneurysm of F ig. 1, with the 
j acket partially retracted. 

Fig . 3 is a per spective view of one embodiment of the 
deployment of a prosthesis within the aneurysm of F ig. 1, with the 
jacket fully retracted and showing radial expansion of the proximal 
end. 

Fig. 4 is a per spective view of one embodiment of the 
completed deployment of a multi -lumen prosthesis within the aneurysm 
of Fig. 1. 

Fig. 5 is a persp ective view of an alternative embodiment 
of the completed deployment of a s ingle lumen prost hesis within the 
aneurysm of Fig. 1. 

Fig. 6 is a side view of the multi -lumen prosthesis 

assembly that emb odies features of the invention, the multi -lumen 
prosthesis assembly shown with lumen extensions. 

Fig. 7A is a side view of the main body component o f the 
multi -lumen prosthesis assembly . 
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Fig. 7B is an enlarged view showing detail of the distal 
stent curved apices of the multi-lumen prosthesis shown in Fig. 7A. 

Fig. 7C is a side view of one embodiment of the prosthesis 
septum, showing stitches and weaving to form the septum. 

Fig. 7D is a side view of an alternative embodiment of the 
main body component of the multi -lumen prosthesis assembly of Fig. 7A, 
showing the main body prosthesi s having a second lumen extending 
beyond the first lumen. 

Fig. 8A is a section view of the distal end of the main 
body component of the multi -lumen prosthesis taken generally alon g 
line 8A-8A of Fig. 6. 

Fig. 8B is a sect ion view of the p roximal end of t he main 
body component of the multi -lumen prosthesis taken generally alon g 
line 8B-8B of Fig. 6. 

Fig. 9A is a side view of a prosthesis lumen extension. 

Fig. 9B is an enlarged view showing detail of the securing 
stent curved apices of the lumen extension shown in Fig. 9A. 

Fig . 9C is a side view of one extension lumen coupled to 
the main body component of the multi-lumen prosthesis . 

Fig. 9D is an enlarged view showing detail of the curved 
apices of both th e securing stent of the lumen exte nsion coupled t o 
the distal stent of the main body prosthesis, as shown in Fig. 9C. 

Fig. 10A is a side view of an alternative embodiment of the 
prosthesis lumen extension of Fig. 9A, and shows securing stents 
without deflected apices. 

Fig. 10B is an enlarged view showing detail of the securing 
stents of the lumen extension shown in Fig. 10A. 

Fig. IOC is a sid e view showing th e alternative embodiment 
of the prosthesis lumen extension of Fig. 10A coupled to the main body 
component of the multi-lumen prosthesis. 

Fig. 10D is an enlarged view showing detail of the securing 
stents of the alternative embodiment of the lumen extension coupled to 
the distal stent of the main body prosthesis, as shown in Fig. IOC. 

Fig. 11 is a per spective view of a prosthesis depl oyment 
catheter that embodies features of the invention. 
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Fig. 12 is a side view of one embodiment of the proximal 
end of the deployment catheter of Fig. 11. 

Fig. 13 is a side view of the proximal end of the 
deployment catheter of Fig. 11, and showing a jacket coverin g 

components of the deployment catheter. 

Fig. 14A is a side view of the proximal end of the 
deployment catheter of Fig. 11, and showing the jacket covering the 
main body component of the multi-lumen prosthesis prior to deployment. 

Fig. 14B is a perspective view of an alternative embodiment 
of the deployment catheter jacke t of Fig. 11 sh owing structural 
reinforcement . 

Fig. 15 is a section view of the lumens in the central 
shaft deployment catheter taken generally along line 15-15 of Fig. 12. 

Fig. 16 is a side view of the catheter tip and central 
shaft of the depl oyment catheter s howing the cathet er tip lumen and 
central shaft lumen . 

Fig. 17 is a perspective view of the main body component of 
the multi -lumen p rosthesis positioned on the proxi mal end of the 
deployment catheter prior to dep loyment, and sho wing the first 
proximal retaining means in a compressed condition . 

Fig. 18A is a sid e view of one emb odiment of a sutur e loop 
path around the main body component of the multi-lumen prosthesis . 

Fig. 18B is a side view of an alternative embodiment of a 
suture loop path around the mul ti-lumen prosthesis of Fig. 18A, 
showing multiple suture loops. 

Fig. 19 is a perspective view of the main body component of 
the multi -lumen p rosthesis positioned on the proxi mal end of the 
deployment catheter showing the first proximal retaining means 
released and the proximal end of the main body component expanded. 

Fig. 20 is a side view of a portion of the distal end of 
the deployment catheter showing one embodiment of a first proximal 
releasing means and a first proximal release wire. 

Fig. 21 is a side view of a portion of the proximal end of 
the deployment catheter showing detail of the first proximal release 
hub and central shaft lumens. 
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Fig. 22 is a side view of a portion of the distal end of 
the deployment catheter showing detail of one embodiment of the second 
proximal releasing means. 

Fig. 23 is a side view showing detail of the stabilizing 
arms in a pre -deployment configuration, the proxim al ends of the 
stabilizing arms being arched back generally toward a first proxima 1 
release hub. 

Fig. 24 is a side view of the stab ilizing arms of F ig. 23 
in a pre -deployment configuration with the deployment catheter an d 
multi-lumen prosthesis positioned within the descen ding aorta, and 
showing the proximal ends of the stabilizing arms coupled to the 
proximal end of the main body prosthesis. 

Fig. 25 is a side view showing detail of stabilizing arms 
coupled to the pr oximal end of the main body prosth esis, showing the 
second proximal release wire stitche d or otherwise ex tended through a 
stabilizing arm aperture and through the prosthesis material, 
releasably securing the stabilizing arms to the main body prosthesis . 

Fig. 26 is a side view of the stab ilizing arms of F ig. 23 
in a post -deployment configuration with the deployment catheter and 
multi -lumen prosthesis positioned within the descen ding aorta, and 
showing the proxi mal ends of t he s tabilizing arms r eleased from the 
proximal end of the main body prosthesis. 

Fig. 27 is a section view of the proximal end of the 

deployment catheter shaft taken generally along line 27-27 of Fig. 23. 

Fig. 28 is a side view of the dist al end of the mai n body 
prosthesis positioned on the deployment catheter central shaft prior 
to deployment of the distal retaining means. 

Fig. 29A is a side view of one embodiment of a suture loop 
path around the distal end of the multi-lumen prosthesis. 

Fig. 29B is a side view of an alternative embodiment of a 
suture loop path around the distal end of the multi -lumen prosthesis 
of Fig. 29A, showing multiple suture loops. 

Fig. 30 is a side view of the dist al end of the mai n body 
component of the multi -lumen prosthesis positioned on the deployment 
catheter shaft of Fig. 28, showing the distal retaining means released 
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and the distal end of the main body component expanded. 

Fig. 31 is a side view of a portion of the proximal end of 
the deployment catheter showing detail of the dista 1 releasing means 
and central shaft lumens. 

Fig. 32 is a side view of an alternative embo diment of the 
distal end of the main body pr osthesis positioned o n the deployment 
catheter central shaft prior to deployment of the distal retaining 
means . 

Fig. 33 is a side view of the dist al end of the mai n body 
component of the multi -lumen prosthesis p ositioned on the deployment 
catheter shaft of Fig. 32, showing the alternative distal retaining 
means released and the distal end of the main body component expanded. 

Fig. 34 is a perspective view of a first side of the 
deployment catheter handle assembl y that embodies features of the 
invention . 

Fig. 35 is a perspective view of a second side of the 
deployment catheter handle assembl y that embodies features of the 
invention . 

Fig . 36 is a top view of t he dep loyment catheter handle 
assembly of Fig. 34 . 

Fig. 37 is a section view of the deployment catheter h andle 
assembly of Fig . 34 taken generally along line 37-37 of Fig. 36. 

Fig. 38 is a section view of the deployment catheter handle 
assembly of Fig. 34 taken generally along line 38-38 of Fig. 36. 

Fig. 39 is a top view of a portion of the deployment 
catheter handle assembly of Fig. 34 showing the jacket retraction 
means prior to jacket retraction. 

Fig. 40 is a top view of a portion of the deployment 
catheter handle assembly of Fig. 39 showing the jacket r etraction 
means after the jacket has been retracted. 

Fig. 41 is a perspective view of a second side of one 
embodiment of a rack and pinion mechanism and a release system 
positioned within the deployment catheter handle assembly. 

Fig . 42 is a perspective view of a second side of one 
embodiment of a rack and pinion mechanism and a release system 
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positioned within the deployment catheter handle assembly. 

Fig. 43 is a perspective view showing detail of the release 
system positioned within the deployment catheter handle assembly. 

Fig. 44A is a perspective view of a lumen extension 
deployment catheter that embodies features of the invention. 

Fig. 44B is a p erspective view of the lumen exte nsion 
deployment catheter shown in Fig. 44A, and showing a stationary outer 
jacket and a hemostatic valve. 

Fig. 45A is a side view of one embodiment of the proximal 
end of the lumen extension deployment catheter of Fig. 44. 

Fig. 45B is a side view of an alternative embodiment of the 
proximal end of the lumen extension deplo yment catheter of Fig. 45A, 
and shows an optional distal retaining and releasing means. 

Fig. 46A is a sid e view of a proxi mal section of the lumen 
extension deployment catheter of Fig. 45A, and showing a jacket 

covering the lumen extension positioned on t he catheter shaft prior to 
deployment . 

Fig. 46B is a side view of an alternative embodiment of a 
proximal section of the lumen extension deployment catheter of Fig. 
45B, and showing a jacket covering the lumen extension positioned on 
the catheter sha ft pr ior to dep loyment and incl uding a distal 
retaining means. 

Fig. 46C is a perspective view of an alternative embodiment 
of the lumen extension deployment catheter jacket of Fig. 44 showing 
structural reinforcement . 

Fig. 47A is a section view of the lumen e xtension 

deployment catheter shaft of Fi g. 45A taken generally along line 47A- 
47A of Fig. 45A. 

Fig. 47B is a section view of an alternative embodiment of 
the lumen extension deployment c atheter shaft of Fig. 45B taken 
generally along line 47B-47B of Fig. 45B. 

Fig. 48A is a side view of one embodiment of a suture loop 
path around the proximal end of the lumen extension. 

Fig. 48B is a side view of one embodiment of a suture loop 
path around the distal end of the lumen extension. 
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Fig. 48C is a side view of an alternative embodiment of a 
suture loop path around the prox imal or distal e nd of the lume n 
extension shown in Figs. 48A and 48B, and shows multiple suture loops. 

Fig. 49A is side view of the lumen extension depl oyment 
catheter handle assembly of Fig. 44. 

Fig. 49B is a side view of an alternative embodiment of the 
lumen extension deployment catheter handle assembly of Fig. 44, and 
showing and additional slide knob for an optional distal releasing 
means . 

Fig. 50 is top view of the lume n extension depl oyment 
catheter handle assembly of Fig. 44. 

Fig. 51 is a perspective view of one embodiment of the 

release system positioned within the handle assembly of the lumen 
extension deployment catheter. 

Fig. 52 is an enl arged perspective view of one embo diment 
of a helical faste ner that can be u sed in association with a fastener 
tool or device shown in Fig. 53. 

Fig . 53 is a pe rspective view of a fastener tool that 
embodies features of the invention. 

Fig . 54 is a perspective view of the handle assembly of the 
fastener tool of Fig. 53. 

Fig. 55 is a perspective view of a steerable guide device 
that embodies features of the invention. 

Fig. 56 is a perspective view of the handle assembly of the 
steerable guide device of Fig. 55. 

Fig. 57 is a perspective view of a n obturator or dilator 
that may be used in conjunction w ith the steerable guide device of 
Fig. 55. 

Fig. 58 is a perspective view of one embodiment of a 
prosthesis deployment catheter show n positioned with in an abdominal 
aortic aneurysm. 

Fig. 59 is a perspective view of the deployment of the main 
body component of the multi -lumen prosthesis within the aneurysm of 
Fig. 58, with the jacket partially retracted. 

Fig . 60 is a perspective view of the deployment of the main 
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body component of the multi -lumen pros thesis within the aneurysm of 
Fig. 58, with the jacket fully ret racted but prior to the release of 
the proximal or distal retaining means. 

Fig. 61 is a perspective view of the deployment of the main 
body component of the multi -lumen prosthesis within the aneurysm of 
Fig. 58, with the jacket fully ret racted but prior to the release of 
the proximal or distal retaining means and showing an alternative 
embodiment of the distal retaining means. 

Fig. 62 is a perspective view of the deployment of the main 
body component of the multi -lumen prosthesis within the aneurysm of 
Fig. 58, and showing the first proximal retaining means released and 
the proximal end of the main body component expanded. 

Fig. 63 is a perspective view of the deployment of the main 
body compo nent of the multi -lumen prosthesis within the aneurysm of 
Fig. 58, and show ing a second guid e wire positioned through the mai n 
body prosthesis lumen. 

Fig. 64 is a perspective view of the deployment of the main 
body component of the multi -lumen prosthesis within the aneurysm of 
Fig. 58, and showing the steerable guide and obturator positioned on 
the second guide wire and through the main body prosthesis lumen. 

Fig . 65 is an enl arged perspective view of the depl oyment 
of the main body component of the multi-lumen prosthesis within the 
descending aorta, and showing the steerable guide device and the 
fastener tool just prior to fastening a helical fastener through the 
prosthesis material and into tissue. 

Fig. 66 is an enl arged perspective view of the depl oyment 
of the main body component of the multi-lumen prosthesis within the 
descending aorta, and showing the steerable guide device and the 
fastener tool just after fastening a helical fastener through the 
prosthesis material and into tissue. 

Fig. 67 is a perspective view of the deployment of the main 
body component of the multi -lumen prosthesis within the aneurysm of 
Fig. 58, and show ing the deflected end of the steerable guide device 
and the fastener tool after being repositioned for deployment of an 
additional helical fastener . 
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Fig. 68 is an enl arged perspective view of the depl oyment 
of the main body component of the multi-lumen prosthesis within the 
descending aorta, and showing one e mbodiment of a fa stener deployment 
pattern . 

Fig. 69 is a perspective vi ew of the deployment of a lumen 
extension component of the multi -lumen prosthesis within the aneurysm 
of Fig. 58, a nd showing the lumen extension catheter being positioned 
partially within a prosthesis lumen. 

Fig. 70 is a perspective view of the deploymen t of the 

lumen extension component of the multi-lumen prosthesis within the 
aneurysm of Fig. 58, and showing t he jacket retracted from the lume n 
extension deployment catheter and prior to the release of a proximal 
retaining means. 

Fig. 71 is a perspective view of the deployment of the 
lumen extension component of the multi-lumen prosthesis within the 
aneurysm of Fig. 58, and showing t he lumen extensio n coupled to an d 
fully expanded wi thin a lumen of the main body com ponent after the 
release of the proximal retaining means. 

Fig. 72 is a perspective view of the deployment of the main 
body component of the multi -lumen prosthesis within the aneurysm of 
Fig . 58 , and show ing the lumen ext ens ion deployment catheter removed 
and the stabiliz ing arms of the main bod y depl oyment catheter 
released. 

Fig. 73 is a perspective view of the deployment of the main 
body component of the multi -lumen prosthesis within the aneurysm of 
Fig. 58, and showing the distal retaining means released and the 
distal end of the main body prosthesis expanded. 

Fig. 74 is a perspective view of the deployment of the main 
body component of the multi -lumen prosthesis within the aneurysm of 
Fig. 58, and sho wing the withdraw al of the re jacketed main body 
deployment catheter over the fist guide wire. 

Fig. 75 is a perspective view of the deployment of a second 
lumen extension component of the multi-lumen prosthesis within the 
aneurysm of Fig. 58, and showing the lumen extensio n catheter being 
positioned partially within a prosthesis lumen. 
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Fig. 76 i s a perspective view of the deployment of the 

second lumen extension component of the multi -lumen prosthesis within 
the aneurysm of Fig. 58, and showing the jacket ret racted from the 
lumen extension d eployment catheter and prior t o th e release of a 
proximal retaining means. 

Fig. 77 is a perspective view of the deployment of the 

second lumen extension component of the multi -lumen prosthesis within 
the aneurysm of Fig. 58, and sho wing the second lumen extension 
coupled to and fully expanded w ithin a lumen o f the main bod y 
component after the release of the proximal retaining means. 

Fig. 78 is a perspective view of one embodiment of the 

completed deployment of the multi -lumen prosthesis within the aneurysm 
of Fig. 58. 

Fig. 79A is an en larged perspective view of an alternative 
embodiment of a helical fastener that can be used in association with 
a fastener tool or device shown in Fig . 53 . 

Fig . 7 9B is an enlarged top view of the alternative 
fastener of Fig . 7 9 A showing a "D" shape . 

Fig. 80 is an enl arged perspective view of the depl oyment 
of the main body component of the multi-lumen prosth esis within the 
descending aorta, and showing the steerable guide device and the 
fastener tool having an alternative fastener driver just prior to 
fastening the helical fast ener of Fig. 79A through the prosthesis 
material and into tissue. 

Fig. 81 is an en larged perspective view of the fas tener 
driver and fastener of Fig. 80, and showing the fastener rotating off 
of the fastener carrier. 

Fig. 82A is an enlarged side view of the fastener driver of 
Fig. 80, and showing a fastener positioned on the fastener carrier and 
within a threaded fastener housing, and also showing the fastener 
latch feature . 

Fig. 82B is an enlarged side view of the fastener driver of 
Fig. 80, and showing a fastener on the carrier and rotating off the 
carrier and showing the pivoting of the fastener latch. 

Fig. 82C is an enlarged side view of the fastener driver of 



9494.19047-C DIV 



Fig. 80, and showing a fastener positioned on the fastener carrier and 
within a threaded fa stener housing, and also showing an alternative 
fastener latch feature . 

Fig. 83 is a perspective view of one embodiment of a 
fastener cassette with fasteners releasably positioned with a fastener 
receptacle . 

Fig. 84 is a pers pective view of a n alternative embodiment 
of a fastener cassette of Fig. 82. 

Fig. 85 is a per spective view sho wing the fastener tool 
positioned on a f astener cassette for removal of a fastener from the 
cassette and positioning the fastener within the fastener driver. 

Fig . 8 6 is a pe r spective view sho wing the fastener tool 
with a fastener positioned in the fastener driver and ready f or 
deployment . 

Detailed Description of the Invention 

This Specification discloses v arious catheter -based 

devices, systems, and methods for delivering and implanting radially 
expandable prostheses in the body lumens. For example, the various 
aspects of the in vention have appli cation in procedur es requiring the 
repair of disease d and/or damaged sections of ah ollow body organ 
and/or blood vess el. The devi ces, systems, and methods that embody 
features of the in vention are also adaptable for use with systems an d 
surgical techniques that are not necessarily catheter-based. 

The devices, syst ems, and methods are particularly well 
suited for treating aneurysms of the aorta that primarily occur in the 
abdominal region, usually in the infrarenal area between the renal 
arteries and the aortic bifurcation, as well as aneurysms that also 
occur in the thoracic region between the aortic arch and renal 
arteries. For this reason, the devices, systems, and methods will be 
described in this context. Still, it should be appreciated that the 
disclosed devices, systems, and methods are applicable for use in 
treating other dy sfunctions elsewhere in the body, which are not 
necessarily aorta- related . 



I . Overview 
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Fig. 1 depicts a portion of the descending aorta and shows 
an abdominal aort ic aneurysm 20. For the purposes of illustration, 
Fig. 1 shows the targeted site f or delivery and implantation of a 
prosthesis as being within the abdominal aortic aneurysm 20. It is to 
be appreciated that the targeted site can also be elsewhere in the 
body. In the illustrated arrangement, the prosthesis takes the form 
of an endovascular graft. 

In order to provide a consistent orientation for t he 
devices, systems, and methods described herein, the terms proximal or 
cephalad will be used to describe a relation or orientation toward the 
head or heart, and the terms distal or caudal will be used to describe 
a position or or ientation toward the feet or away from the heart 
Therefore, the de vices, systems, a nd methods can b e described as 
having a proximal or cephalad component and a distal or caudal 
component. The u se of these terms also applies to the implantation 
apparatus as used in the implantat ion process described, i.e., the 
deployment catheter handle is dista 1 or caudal as the handle of th e 
deployment cathete r is oriented to ward the feet an d away from the 
heart . 

The proximal or cephalad end 202 of a prosthesis deployment 
catheter 200 can be s een in Fig. 1 positioned over a first guide wire 
30 (the guide wir e being previously positioned) and extending through 
at least a port ion of the abdo minal aortic ane urysm 20. Th e 
deployment catheter 200 carries the main body of the prosthesis 120 

(see Fig. 2), which is placed at the targeted site, e.g., by radial 
expansion of the main body prost hesis 120 (see F ig. 3) . Afte r 
expansion of the main body prosthesis 120, one or more fasteners 402 

(see Fig. 4) may be introduced by a fastener device 400 to ancho r the 
proximal end 108 of the main body prosthesis, in place. 

Fig. 2 depicts the initial s tage of the ma in body 
prosthesis 120 deployment at the t argeted site. While the deployment 
method can vary, in the illustrated embodiment, the delivery catheter 
200 has a movable jacket or outer sheath 210, which overlays the main 
body prosthesis 120. When the outer jacket 210 is pulled distally, or 
in a caudal direction, the main body prosthesis 120 is exposed but may 
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remain in an unde ployed configuration until rele asing means has been 
activated. Once the releasing means has been activated, the main body 
prosthesis or a portion (s) of the main body prosthesis 120 is free to 
radially expand, thereby enlarging to contact a t le ast a portion of 
the internal walls of the blood vessel. The prosthesis deployment 
process is contin ued, including th e deployment of one or more lu men 
extensions, until a multi-lumen or bifurcated prosthesis 100 is fully 
deployed within t he vessel, as can be seen in Fig. 4 and will be 
described in greater detail later. 

It is to be understood that the terms prosthesis and 
prostheses both can mean an ind ependent component, or multiple 
components coupled together, or mu ltiple components not necessarily 
coupled together. The prosthesis may be either coupled together at o r 
near the targeted site, or exteri or the body, or a combination of 
both. 

In a desirable em bodiment, the prosthesis is a multi -lumen 
prosthesis. In an alternative embodiment, the prosthesis is a straight 
prosthesis. The prosthesis 10 0 may be self -expanding, or, the 
prosthesis 100 can utilize an expan ding member, such as a balloon or 
mechanical expander . Fig . 4 depicts a completely depl oyed multi -lumen 
or bifurcated pro sthesis 100 that is sized an d c onfigured to be 
positioned within the aorta an d extend across the aneurysm and into 
the contralateral iliac artery and the ipsilateral iliac artery. Fig. 
5 depicts a completely deployed straight prosthesis 50. 

It is to be appreciated that one or more fasteners 402 can 
be introduced into the multi -lumen prosthesis 100 to anchor the main 
body 120 and/or lumen extensions 140 in place at dif fe rent times or at 
the same time during the procedure. 

II. General Methods of Endovascular Implantation 

The prosthesis or prostheses 100 as just descri bed lend 
themselves to implantation in a hollow organ in var ious ways. The 
prosthesis may be implanted using catheter -based t echnology via a 
peripheral intravascular access site, such as in the femoral artery, 
optionally with the assistance o f image guida nee. Image guidance 
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includes but is not limited to fluoroscopy, ultra sound, magnetic 
resonance, computed tomography, or combinations thereof . 
Alternatively, the prosthesis can be implanted, e.g., in an open chest 
surgical procedure. 

Figs. 58 to 78 show a representative embodiment o f the 
deployment of a prosthesis of the type shown in Fig. 4 by a 
percutaneous, catheter-based procedure. Percutaneous vascular access 
is achieved by c onventional methods into the femo ral artery, for 
example . 

The implantation of the multi -lumen prosthesis 100 is first 
described here i n a number of general steps. The multi -lumen 

prosthesis and each of the various tools used to implant the 
prosthesis are th en described with additional detai 1 below. The 
multi-lumen prosthesis 100 is described in section III and the various 
implantation apparatus are described in section IV. Additionally, the 
general implantation steps are then described again with additional 
detail below in section V. 

A first implantat ion step can be generally d escribed as 
deploying the main body 120 of the prosthesis. The deployment 
catheter 200 is po sitioned within the aortic aneurysm 20 and the mai n 
body of the pros thesis is allowed to deploy. Pro ximal and distal 
retaining means h old the main bod y prosthesis in a predetermined 
relationship to the proximal end 20 2 of the deployme nt catheter. B y 
activating a proximal releasing means, the proximal end 108 of the 
main body prosthes is 120 may be partially or fully r eleased from the 
deployment catheter shaft so as to allow the proximal stent 130 to 
expand to contact the aorta or a portion of the aorta. At this step 
the prosthesis may not be fully released from the deployment catheter. 
The main body prosthesis 120 may be attached to the deployment 
catheter 200 through a second proximal retaining means. The proximal 
end 108 or other areas of the main body prosthesis 120 is fastened to 
the vessel wall to resist axial migration of the prosthesis. 

Next, an extension catheter 350 carrying a first prosthesis 
lumen extension 14 0 is guided through the vasculature and to the main 
body prosthesis 120. The first lumen extension is telescopically 
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fitted within the second lumen 128 of the main body prosthesis 120 and 
allowed to radially expand. The extension catheter is the n removed, 
leaving the lumen extension 140 coupled to the main body prosthesis 
120 and extending into the contralateral iliac artery. 

If the main body prosthesis 120 is attached to the 
deployment catheter 200 through a s econd proximal retaining means, a 
second releasing means is activated to allow the proximal end 108 of 
the main body prosthesis 120 to release from the deployment catheter 
shaft 216. The distal releasing means is then activated, allowing the 
distal end 110 of the main body prosthesis 120 t o release from the 
deployment catheter shaft 216 and radially expand. The deployment 
catheter 200 is then removed from the body. 

Lastly, the extension catheter 350 carrying a second 
prosthesis lumen extension 140 is guided through the vasculature and 
to the main body prosthesis 120. The second lumen extension 140 is 
telescopically fit ted within the f irst lumen 126 o f the main b ody 
prosthesis and allowed to radially expand. The extension catheter 350 
is then removed, leaving the lumen extension 140 co upled to the mai n 
body prosthesis 120 and extending into the ipsilateral iliac artery. 
The multi -lumen prosthesis 100 is now fully deployed across the aortic 
aneurysm. 

III. Multi-Lumen Prosthesis Assembly 

Fig. 6 shows a m ulti-lumen prosth esis assembly 1 00 that 
embodies features of the invention. In the illustrated embodiment, the 
multi-lumen prosthesis assembly 100 comprises a main body component 
120 and at least one lumen ext ension 140, desi rably two lumen 
extensions . 

The main body component 120 is siz ed and configured to fit 
within a hollow body organ and/or a blood vessel. As described in 
this Specification, the targeted site of deployment is within the 
aorta adjacent the renal arteries, as will be described in greater 
detail later. However, this tar geted site of deployment is selected 
for purposes of illustrating the features of the prosthesis 100, and 
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is not intended to be limiting. 

Referring to Fig. 7A, the m ain bo dy component 120 has a 
proximal and distal end 108, 110, and includes an interior 
communicating with a proximal opening 122 for fluid flow into or from 
the prosthesis. T he main body component 120 includ es a septum 124 
within its interior. The length of the septum 124 within the 
prosthesis 120 can vary. In the illustrated embodiment, the s eptum 124 
does not extend along the entire 1 ength of the main body component 
120, but is spaced a distance from the proximal opening 122. In the 
illustrated arrangement, the septum 124 comprises a longitudinal seam. 
The seam can be formed by couplin g the opposing s urfaces together 
(i.e. , the front and back) of the prosthesis material 112 (which i s 
typically a fabric) by sewing, heat bonding, stitching or weaving, for 
example, or any combination. The coupling of the opposing surfaces 
together thereby creat es a septum or shared, common wall between two 
lumens, the first lumen 126 and the second lumen 128 (see Figs. 8A and 
8B) . Typically the seam 124 would b e located along the midline of the 
main body to create two equally sized lumens 126 and 128. However, 
the location of the seam 124 could be moved, if different sized lumens 
were desired. In one embodiment s hown in Fig . 7C, the septum 12 4 is 
formed by a sti tch(s) 131 at t he septum's prox imal end 121, a 
stitch(s) 133 at the septums distal end 123, and a we ave(s) 135 in- 
between the stitches 131, 133 at the septum's proximal end 121 and 
distal end 123. The combination of stitches and weaving, for example, 
provides added stability to the septum 124. 

The septum 124 transforms at least a portion of the 
interior of the main body compone nt 120 into the multi-lumen flow 
channel configuration. In the illustrated embodiment, the multi -lumen 
flow channel configuration comprises dual first and second interior 
lumens 126 and 12 8. Due to the sep turn 124, the dual first and second 
interior lumens 126 and 128 of the multi -lumen flow channel 

configuration do not form branched or divergent lumens . The shared 
common wall or seam (the septum 124) prevents divergence and maintains 
the lumens 126 and 128 in a non -divergent, generally parallel flow 
relationship (as Figs. 8A and 8B show) . 
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In the illustrated arrangement, the septum 124 runs 

generally along t he mid -line of the main body c omponent 120, making 
the multi -lumen flow channel con figuration within the main body 
component 12 0 essentially symmetric. However, it should be 
appreciated that the septum 124 could form a non-symmetric multi-lumen 
flow channel con figuration. It s hould also be a ppreciated that 
multiple septums can be present within the interior, transforming the 
interior of the main body component 120 into several flow lumens. The 
length of the septum can vary. In a representative embodiment, the 
septum 124 is typically greater than 10 mm in length a nd not less than 
5 mm in length. 

In the illustrated embodiment, the first lumen 126 d efines 
a flow channel sized and configured to reach a targeted destination or 
source spaced a defined distance from the proximal opening 122, while 
the truncated second lumen 128 communicates with generally the same 
targeted destinati on as the pr oximal opening 122 o f the main b ody 
component 120 it self. Furthermore , the septum 12 4 is sized and 
configured to accommodate the coupling of a flow channel extension 140 
to the first lum en 126 and to th e truncated secon d lumen 128, to 
likewise extend their reach to anot her targeted sourc e or destination 
spaced from the proximal opening 122, if desired. 

The second lumen 12 8 is truncated along at least a portion 
of the septum 124 . As a result, the distal opening 127 of the firs t 
lumen 126 can be said to extend beyond the distal opening 129 of the 
second lumen 128. Still, the shared common wall (the septum 124) 
prevents divergence and maintains the lumens 126 and 128 in a non - 
divergent, generally parallel flow relationship. It is to be 
appreciated that the first and second lumens 126, 128 may be reversed, 
i.e., the second lumen 128 may extend beyond the first lumen 126 (see 
Fig. 7D) . 

In this arrangeme nt, the multi -lumen prosthesis ass embly 
100 desirably includes a first and second flow channel lumen ext ension 
140 (see Fig. 6). The first and second lumen extensions 140 desirably 
comprise the same construction, i.e., they are duplicates of each 
other. Referring to Fig. 9A, the lumen extension 140 includes a 
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proximal end 142 that is sized and configured t o be telescopically 
fitted within the first lumen 126 and/or the trunca ted second lumen 
128 of the main body component 120. The distal end 144 of the lumen 
extension 140 is sized and configured to extend the reach of the first 
lumen 126 and the truncated s econd lumen 128 to another targeted 
destination or source spaced a defined distance from the main body 
component proximal opening 122. As a result, a portion of th e 

extended second lumen 128 is joined to the first lumen 126 by the 
septum 124, and a portio n of the extended second lumen 128 is not 
joined by the septum 124 to the lume n extension 140 of the first lumen 
126. 

Both the first lumen 126 and the truncated second lumen 128 
of the main body component 120, which is joined by t he septum 124 to 
the first lumen 126, provide an interface region or socket that is 
fully enclosed within the body of the main body component 120 itself. 
The first lumen 1 26 and the trunca ted second lumen 128 are therefor e 
not prone to ki nking or twistin g or other kind s of moveme nt 
independent of th e main body compo nent 120. Passage of a guide wire 
through the firs t lumen 12 6 or the second lumen 128 can occur 

unimpeded. 

Being telescopically fitted within the interface region or 
socket and enclosed within the main body component 1 20, the mechanical 
properties of th e lumen extensio n 140 are suppl emented by the 
structural support and integrity of the main bo dy component 120 
itself, and vice versa. Coupled together, the main body component 120 
and the lumen ext ension 140 provide enhan ced resistance to migration 
and/or separation of the lum en e xtension 140 from the main bo dy 
component 120. Seated within the enclosed interface region, the lumen 
extension 140 is peripherally sealed within the main body component 
120 to resist lea ks or see page of fluids around the lumen extension 
140. The septum 124 can be tapere d, curved, wavy, or otherwise non- 
linear to enhance the connection between the lumen extension 140 and 
the main body component 120. 

In one illustrated use (see Fig. 3) , the main b ody 
component 120 can be deployed in the aorta in t he region of the 
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bifurcation of t he first and se cond iliac, or ipsilateral and 
contralateral iliac arteries. When the main body prosthesis 120 is 
deployed, both the first lumen 126 and the second lumen 128 remains in 
communication with the aorta. After the main body component 120 is 
deployed, the first lumen extension 140 can be fitted within the 
distal opening 12 7 of the first lumen 126, and t he second lumen 
extension 140 can be fitted withi n the distal o pening 129 of th e 
second lumen 128, so that the distal end 144 of the first extension 
140 can be sized to reach into the first iliac of the bifurcation, 
while the distal end 144 of the second extension 140 can reach into 
the second iliac of the bifurca tion (see Fig. 4) . In thi s 
arrangement, the first lumen exten sion 140 of lumen 126 serves as a 
first lumen or ipsilateral lumen of the prosthesis 100 , and the lumen 
extension 140 of the second lumen 128 serves as a second lumen or 
contralateral lumen . 

The main body component 120 may in elude a proximal sealing 
stent 130 at its proximal end 10 8, which may ext end beyond th e 
prosthetic material 112 (see Fig. 7A) . The proximal stent 130 orients 
the main body prosthesis 120 within the lumen and aids in maintaining 
the position of the main body pr osthesis 120 in the aorta withou t 
obstructing the n ormal blood flow into the re nal arteries . The 
proximal sealing stent 130 may be a self -expanding zigzag or diamond 
shaped stent, for example, and is desirably sewn inside t he prosthesis 
material 112, although the stent may be outside, or may be wrappe d 
between two layers of prosthesis material 112, for example. 

Typically, this r egion of the aort a (proximal neck of the 
aneurysm just below the renal arteri es) is also one a rea where one or 
more fasteners 40 2 may be introdu ced by a fastene r device 400 t o 
anchor the prosthe sis 100 in place (see Fig. 4) . Ho wever, it should 
be noted that ot her areas through out the main bod y 120 and lume n 
extensions 140 can also be fastened in plac e. It is desirable that 
this region of the main body component 120 be sized and configured for 
the receipt and retention of fasteners, e.g., the size and spacing of 
diamond or zigzag stent patterns to specially accommodate the 
placement of fast eners; and/or the use of woven fibers with an "X- 
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pattern" or a "sinusoidal pattern" to specially accommodate placement 
of fasteners; and/ or to fold over the prosthetic material 112 to form 
multiple layers, to reinforce the prosthesis in t he region where 
fasteners 402 are placed; and/or t he use of denser weave patters or 
stronger fibers from, e.g., Kevlar™ material or Vec tran™ material or 
metallic wire wove n alone or interw oven with typical polyester fibers 
in the region wer e fasteners are p laced. It may als o be desirable to 
f luoroscopically indicate this r egion of the prosthesis with 

radiopaque markers 132 on the prosthetic material 112 or proximal 
sealing stents 130 to aid in positioning the fastening devices. 

Additional stents may be utilized t hroughout the main bod y 
component 120. Desirably, a minimal number of stents would be utilized 
within the main body component 12 0 . 

The multiple lumens 126 and 128 in the main body component 
120 may typically be supported wit h distal stent ri ngs 134 sewn or 
otherwise attached to the inside or outside of the prosthetic material 
112. The proximal apices 136 of the stent rings 1 34 desirably are 
angled or curved inwardly (see Fig. 7B) . The inward angle provides a 
retentive feature when the lumen extension 140 is positioned within a 
first or second 1 umen (see Fig. 10 B) . Alternative retentive features 
may also be used, such as hooks, barbs, loops of fabric or loops/folds 
of graft material or pockets in graf t material , for ex ample . Ideally , 
the distal stent rings 134 in one lumen 126 are staggered axially in 
position with the stent rings 134 in the other lumen 1 28, so that they 
do not overlap each other when the main body component 120 is radially 
compressed prior to deployment. 

Rotational orientation of the main body component 120 
within the vessel lumen or ho llow body organ is a ccomplished with 
additional radiopaque markers 137 and 138 attached to the main bo dy 
prosthesis 120 for visualization under fluoroscopy. Typically, these 
markers may be attached to the prosthetic material 112. Still, the 

markers 137 and 13 8 may be attached to the proximal sealing stent 130 
or distal stent ri ngs 134 instead of or in addition t o the prosthetic 
material 112 to help f luoroscopically determine the location of all 
prosthesis openings. The radiopaque markers typically are in the form 
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of marker bands, tight wound coils, or wire made from radiopaque 
materials such as platinum, platinum/iridium, tantalum, or gold for 
example . 

Desirably, one or more markers 137 , 138, are longer than 
the other, and a re at tached on o pposite sides of the main bod y 
component 120 with the longer markers 137 aligned on the side with the 
first lumen 126 a nd the shorter ma rkers 138 aligned on the side with 
the second lumen 128, for example. In an alternative embodiment the 
markers could be aligned with the septum. The markers 137 and 138 
enable the clinician to determine the desired rotational orientation 
of the main body prosthesis 120 in the delivery sys tern so that, upon 
deployment, the first distal opening 127 and the second distal opening 
128 are aligned with the desired iliac arteries. The proximal markers 
132 may also be included to enabl e the clinician to determine the 
position of the p roximal end 108 o f the main body component 120 in 
relation to the fixation point of the aorta. Additionally, distal 
markers 139 may be included to a id in the locati on of the distal 
openings 127, 129, and the insertion of the lumen extension 140. 
Insertion depth marker (s) 125 may be attached near the septum 124, or 
may be attached to the se ptum, or may be attached to the prosthesis 
material 112 , for example , to indicate the location of and insertion 
depth for the lumen extension 140. 

As previously des cribed, the main body 120 (and the lumen 
extension 140) desirably utilizes a prosthetic mat erial 112. The 
material 112 of the main body 120 may carry individual self -expanding, 
zigzag or diamond type stent rings, for example. The stent rings need 
not be attached to one another throughout the main body prosthesis 
120. However, it may be desira ble in certain locations within th e 
prosthesis structure 120 to have a ttachments between the individual 
stent rings to provide stability and/or additional radial support. 

As previously sta ted, the septum 1 24 is formed by s ewing, 
heat bonding, stitching, or weaving opposing surfaces (i.e., the front 
and back) of the prosthetic material 112 of the main body component 
120 together. In the region of the septum 124, the stent rings 13 4 
extend from the septum 12 4 about the formed lumen, but do not enter o r 
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otherwise interru pt the septum 1 24 itself. The septum 124 is 
continuous and is formed separate from the supporting structure of 
stent rings 134 . 

The individual distal stent rings 134 allow for 
longitudinal main body prosthesis 120 compliance while maintainin g 
radial support of the prosthesis lumens. This technical feature allows 
the prosthesis to more readily accommodate changes in vessel/aneurysm 
morphology. 

The stents can be made, e.g., from Nitinol®. Still, other 
materials, manufacturing methods and designs can be used. Each of the 
stents may be sewn onto prosthetic material 112. In certain locations 
it is desired to have the stents attached to the outer diameter of the 
prosthetic material 112. Still, i t is also contem plated that the 
stents could be attac hed to the inner diameter of the prosthetic 
material 112 . 

In the illustrated embodiment, the prosthetic material 112 
is woven polyeste r , and the attac hment of the ste nts is made wit h 
polyester suture. However, it is also contemplated that other 
attachment means could be utilized to secure the stents to the 
prosthetic material 112. These means include bonding; capturing the 
stents between two layers of prosthetic mat erial 112; and 
incorporating the stents directly into the woven prosthetic material 
112. 

As seen in Fig. 9A, the lumen extension 140 has at least 
one spiral stent 146 positioned along at least a portion of the length 
of the extension and attached to the outside of prosthetic material 
112 to provide stability and/ or additional radial supp ort . However, as 
in the main body component 120, it is contemplated that the stent 146 
could also be placed on the inside of the prosthetic material 112, or 
the spiral stent 146 could be captured between two layers of 
prosthetic material (not shown) . The prosthetic layer 112 could be a 
continuous tube or non -tubular. The prosthetic material 112 could 
cover the entire lumen extension 1 40 or the pro sthetic material 112 
could cover only a portion of the lumen extension . Furthermore, as 
previously discussed, the spir al stent 146 need not be one continuous 
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stent along the 1 ength of the exte nsion. The additi on of the spira 1 
stent 146 to the lumen extension 140 aids in the deployment of the 
lumen extension and allows f or longitudinal compliance whi le 

maintaining radial s upport of the lumen within the lumen extension 
140. Typically, radiopaque extension markers 148 are used on each end 
of the extension 140 to aid in the visualization of the placement of 
the lumen extensio n 140 within the lumen of the firs t distal opening 
127 and the second distal opening 129 of the main body component 120. 

As shown in Figs. 9A through 9D, the engaging stent or 
stents 150 in the lumen extension 140 can be sized, configured, an d 
arranged to engage the stent rings 134 in the first lumen 126 a nd the 
second lumen 128 of the main body 120. The distal apices 147 of a t 
least one engaging stent 150 are angled outwardly to engage the mating 
distal stent 134 on the main body component 120 (seen particularly in 
Figs. 9B and 9D) . This engagement prevents the lum en extension 14 0 
from moving or mi grating axially i n relation to the first lumen 12 6 
and the second 1 umen 128 after t he lumen extensio n 140 has bee n 
deployed. In an alternative embodiment shown in Figs. 10A through 
10D, the spiral s tents 146, which are attached to t he outside of the 
lumen extension 140, may engage with the distal stents 134 of the main 
body 120 without being angled outwardly. In either of these 
embodiments, additional features may be included with the main body 
120 or the lumen extensions 140 to help prevent the lumen extension 
140 from moving or migrating axially in relation to the main body 120, 
such as hooks, barbs, loops of fabric or loops/folds of graft 
material, or pockets in graft material, for example. 

During use (see Fig. 58) , the depl oyment catheter 2 00 is 
navigated over th e guide wire 30 through an iliac to the desired 
location within t he aorta near the renal arteries. The catheter 200 
carries the main body component 120 of the multi -lumen prosthesis 

system 100 in a radially reduced configuration. At the targeted site, 
the retaining jac ket 210 is re tracted which allows the distal stent 
134 of the second lumen 128 to radially expand into the position shown 
in Fig. 60. The distal stent 134 of the first lu men 126 and t he 
proximal stent 130 are not allowed to expand until releasing means 
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have been activated. 

As Figs. 69 and 70 show, the first lumen extension 140 is 
carried in a ra dially compressed condition by a n over -the-wire 
extension cathete r 350 coming fr om the cont ralateral iliac, for 
example. The catheter 350 deploys the first lumen extension 140, such 
that the proximal end 142 of the lumen extension 140 is telescopically 
received within t he second lumen 1 28 of the main body component 120 
and the distal en d 144 extends into the contralateral iliac, as Fig . 
71 shows. The second lumen extension 140 is then carried in a radially 
compressed condition by the extension catheter 350 coming from the 
ipsilateral iliac, for example. The extension catheter 350 deploys 
the second lumen extension 140, such that the proximal end 142 of the 
lumen extension 14 0 is telescopicall y received within the first lumen 
126 of the main body component 120 and the distal end 144 extends into 
the ipsilateral iliac, as Fig. 77 shows. Only when e ach lumen 
extension 140 is telescopically received within the first lumen 126 
and second lumen 128 of the main body component 120, a bifurcated 
prosthesis 100 is formed with divergent lumens, as seen in Fig. 78 . 

IV. Implantation Apparatus 

1 . Prosthesis Deployment Catheter 

Fig . 11 shows a p rosthesis deployment catheter 200 h aving 
features of the i nvention. The purpose of the cathet er 200 is to (i) 
contain and/or re strain the main body prosthesis 1 20 prior to its 
deployment (see Fig. 14A) , (ii) deliver the main body prosthesis 120 
through the vasculature to a desired location within the body, e.g., a 
hollow body orga n or a blood v essel (see Fig. 1), and (iii) 
controllably deploy the main bod y prosthesis 120 in the desired 
location (see Figs . 2 and 3) , including maintaining a stable position 
of the main body prosthesis 120 in a partially d eployed condition 
while the main body prosthesis is fastened to the vessel wall. In the 
illustrated embodiment, the proxima 1 end 202 of the catheter 200 is 
shown positioned over a guide wire 30 in a body lumen (see Fig. 1). 
The catheter 200 carries the main body prosthesis 1 20 in a radiall y 
reduced configuration to the targeted site. At the targeted site, the 
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catheter 200 rel eases the radial ly reduced prost hesis 120, which 
expands radially (see Figs. 2 and 3). After p artial or complete 
expansion or deplo yment of the main body prosthesis 120, one or mor e 
fasteners 402 are desirably introduced by a fastener device 400 to 
anchor the main b ody prosthesis 120 in place. The fasteners 402 may 
also serve to provide apposition of the prosthesis material 112 to the 
hollow body organ or vessel wall and to seal and/o r repair a fluid 
leak. Further details of the fastener device and fastener can be found 
in section three (3) below. 

As previously described, the prost hesis 100 can be sized 
and configured to be either straight or bifurcated form. Fig. 4 
depicts a complet ely deployed bifu rcated prosthesis 100. Fig. 5 
depicts a completely deployed straight prosthesis 50. 

For the purposes of illustration, Fig. 1 shows the targeted 
site as being wi thin an abdominal aortic aneurysm. Of course, the 
targeted site can be elsewhere in the body . 

As shown in Figs. 11 through 14B, the catheter 200 
comprises an inne r assembly 208, an outer jacket 21 0, and a handle 
assembly 212 . These components will now be individu ally described in 
greater detail . 

A. The Inner Assembly 

In the illustrate d embodiment (see Figs. 12 through 14B) , 
the inner assembly 208 comprises a central shaft 216, which functions 
as a carrier for the main body prosthesis 120, proximal and distal 
retaining means 2 18, 220, and a catheter tip compo nent 222. The 
proximal retaining means 218 desi rably comprises a first proximal 
retaining means 2 24 and a second proximal retaining means 226. The 
first proximal r etaining means 2 24 desirably ret ains at least a 
portion of the m ain body prosthes is 120 in a radi ally compressed, 
and/or partially radially expanded condition prior to deployment and 
prior to fastening the main body prosthesis 120 to the vessel wall. 
The second proxi mal retaining me ans 226 desirabl y functions to 
stabilize the de ployed proximal sealing stent 13 0 by preventing 
longitudinal and to a limited extent rotational movement. Each of the 
first and second proximal retaining means a lso desirably include a co - 
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acting releasing means or mechanism 228, 230 for maintaining the first 
or second proximal retaining means 2 24, 226 in a desired relationship 
with the main bod y prosthesis 120 prior to activation. The dista 1 
retaining means or me chanism 220 a lso desirably includes a releasing 
means or mechanism 232 for activating/releasing the distal retaining 
means or mechanis m 220. The releasing means may comprise a wide 
variety of device s, such as w ire or wires, sutures , magnetics, or 
fluids, and may include sliding, pulling or pushing, for example, 
i. The Central Shaft 
In the embodiment shown in Figs. 13 and 14A, the central 
shaft 216 and the proximal and distal retaining mea ns 218, 220 are 
located within the confines of the outer jacket 210. In this respect, 
the outer jacket 210 functions a s an enclosure f or the main bod y 
prosthesis 120 on the carrier (see Fig. 14A) . In this arrangement, 
the catheter tip c omponent 222 is at tached to the prox imal end of the 
central shaft 216 , and the proxim al end of the o uter jacket 210 
terminates adjacent the catheter tip component 222. Thus, the catheter 
tip component 222 extends outward beyond the outer jacket 210. The 
central shaft 216, the proximal and distal releasing means 228, 230, 
232, and the outer jacket 210 may be coupled to the handle assembly 
212 at the proximal end of the catheter handle assembly 212 (see Fig. 
11) . As can be s een in Fig. 14A, the main body p rosthesis 120 is 
contained in a ca vity 234 defined between the centr al shaft 216 an d 
the outer jacket 210 in the proximal section of the deployment 
catheter 200. 

The central shaft 216 extends from the handle assembly 212 
to the catheter tip component 222. The central shaft 2 16 may be made, 
e.g., from stain less steel or o ther suitable me dical materials 
including other metals or polymers. The central shaft 216 comprises at 
least one lumen, desirably more than one lumen, and more desirably 
four lumens . 

One lumen may be described as the central lumen 236 (see 
Fig. 15), with an inner diameter be tween .010 and .120 inches, 

desirably between .020 and .060 inches and most desirably between .030 
and .050 inches. As described, th e central lumen 2 36 allows for the 
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insertion of the guide wire 30 up to 0.038" diameter. The catheter tip 
component 222 also desirably has at least one lumen 238 (see Fig. 16) 
configured to align with at least one lumen within t he central shaft 
216. This lumen 238 allows for the insertion of the guide wire 30 
through the central shaft 216 and through the catheter tip component 
222. Typically this lumen 238 will have an inner diameter between .010 
and .120 inches, desirably between .020 and .060 inches and most 
desirably between .030 and .050 inches. 

ii. Catheter Tip 

Desirably, the ca theter tip compon ent 222 is flexib le and 
has a long, tapered proximal end 240 and a shorter, tapered distal end 
242 . The maximum diameter of the catheter tip component 222 is 
approximately the same as the outside diameter of the proximal end o f 
the outer jacket 210. The proxim al end 240 of t he cat heter tip 
component 222 provides a smooth tapered transition from the lumen 23 8 
containing the guide wire 30 to the proximal edge of the outer jacket 
210. This feature aids in catheter insertion and navigation through 
tortuous anatomy over the guide wi re 3 0. The tapere d section on th e 
distal end 242 of the catheter tip component 222 prevents the catheter 
tip component 2 22 from inadvertently engaging the main body prosthesis 
120, portions of the surrounding anatomy, or an introducer sheath or 
the like during removal of the deployment catheter 200 from the body . 

iii. Proximal Retaining Means 

a. First Proximal Retaining Means 
As can be seen in Figs. 17 through 19, in the illustrated 
embodiment, the fi rst proximal retai ning means 224 co mprises at least 
one suture, or sutures, 252 and/or equivalent structures, which are 
coupled to the pr osthetic material 112, or one or mo re stents 130 on 
the main body pr osthesis 120. The suture 252 is, in turn, looped 
around the releas ing means 228, e.g., a release wire 250, when the 
release wire 250 is in its proximal -most position, as Figs. 17 and 18A 
shows. Distal retraction of the wir e 250 withdraws t he wire 250 fro m 
the suture loop 252, and allows the proximal end 108 of the main body 
prosthesis 120 t o radially expan d, a s Fig. 19 shows. In an 
alternative embodiment, the suture 252 may comprise more than one 
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suture, i.e., two or more suture loops. Fig. 18B shows the path of 
two suture loops 252 looped around the release wire 250. 

Belt loops or the like may be provided o n the main body 
prosthesis 120 an d/or lumen extens ions 140 to g uide and support the 
suture loop(s) along the path of the suture loop (see Figs. 17 and 46B 
for example). The belt loops can be spaced at desired circumferential 
intervals, such as every ninety degrees, for example. 

In the illustrate d embodiment, one end of the sutur e loop 
252 is coupled to the prosthetic material 112 or one or more stents 
130 at or near th e proximal end 10 8 of the main bod y prosthesis 120. 
The suture loop 25 2 is then looped around the main body prosthesis 120 
and the releasing means 228 in a predetermined pattern, as shown i n 
Fig. 18A, in order to compress and retain the proximal end 108 of the 
prosthesis 120. The free end of t he suture loop 25 2 is then coupled 
to the prosthe tic material 112 or one or more stent s 130 at or near 
the proximal end 108 of the main body prosthesis 120. Fig. 18B shows 
two separate loops 252 looped around the main body prosthesis 120 and 
the release wire 2 50. It should be appreciated, however, that suture 
loop 252 could b e coupled to ste nts elsewhere in the main bod y 
prosthesis 120, and/or the other components of the main body 
prosthesis 120 as well. 

The suture loop 2 52 and releasing means 228, e.g. , release 
wire 250, of the embodiment just described retains the prosthesis 120 
in a desired rel ationship to the central shaft ( see Fig. 17) . Th e 
suture loop 252 and the releasing means 228 help to ke ep the main body 
prosthesis 120 from moving distally as the outer jacket 210 is 
retracted. The s uture loo p 252 al so keeps the sten t or stents 130 
that are retained by the suture 1 oop 252 in a rad ially compressed 
condition as the outer jacket 210 is retracted. Th e suture loop 252 
and releasing means 228 prevent the proximal end 108 of the main body 
prosthesis 120 from self -expanding until the releas ing means 228 has 
been withdrawn. In the illustrated embodiment, the withdrawal of the 
releasing means 228 is accomplished by operating a control knob to 
move the releasing means 228 distally, withdrawing the releasing means 
228 away from the suture loop 252. Once the releasing means 228 i s 
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withdrawn, the restrained components of the main bod y prosthesis 120 
are free to self expand, as Fig. 19 shows. 

As can be seen in Figs. 20 and 21, the first proximal 
releasing means 228 comprises a first proximal release hub 24 4 
positioned over the central shaft 216, and a release wire 250. The 
first proximal rel ease hub 244 may include a small h ole or lumen 246 
in the proximal end of the hub 244 t hat is in fluid communication with 
a first proximal release lumen 248 within the central shaft 216. Each 
lumen 246, 248 desirably includes a diameter sufficiently large to 
accommodate the first proximal release wire 250 extending from the 
handle assembly 212 to beyond the f irst proximal release hub 244. I t 
is to be appreciated that the release wire 250 may extend external the 
shaft 216 as well. 

The first proximal retaining means 224 holds the mai n body 
prosthesis 120 in a desired configuration prior to deployment (see 
Figs. 17 and 18 A) and the first proximal releasing means 228 
selectively releases the main body prosthesis 120 for the first stage 
of deployment (see Fig. 19) . In the illustrated embodiment, the distal 
end of the first proximal release wire 250 is connected to an actuator 
or control button or knob in the handle assembly 212, as will be 
described further below . 

The main body prosthesis 120 is retained by at least the 
first proximal retaining means 224 along the central shaft 216 in the 
cavity 234, which extends between the distal end 24 2 of the cathete r 
tip component 222 and the proximal end of a spacer 206 (as best seen 
in Fig. 14A) . In the illustrated embodiment, the releasing means 228 
includes the rele ase wire 250 tha t may extend thr ough at least a 
portion of the central shaft 216. The proximal end of the wire 250 
passes through the lumen 246 of the first proximal release hub 244. 
The first proxima 1 release wire 2 50 is thereby ke pt in a desire d 
relationship within or along the central shaft 216. The distal end of 
the first proximal release wire 25 0 is coupled to the control knob, 
such that fore and aft movement of the knob moves the release wire 
250, respectively, proximally and distally. 

As illustrated and described, the f irst proximal releasing 
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means 228 is cou pled t o one rest rained component of the main bod y 
prosthesis 120, i .e., suture loop 252. It should be appreciated, 
however, that the releasing means 228 can be coupled to the main body 
prosthesis 120 at two or more restrained regions, so that withdrawal 
of the releasing means 228 frees the prosthesis at two or mor e 
restrained regions. It should also be appreciated that the releasing 
means 228 can co mprise more than a single releas ing element. Fo r 
example, multiple, individual releas ing wires 250 cou Id be couple d to 
the main body prosthesis 120 at different regions, so that release of 
separate regions of the main body prosthesis 120 can be individually 
controlled. 

b. Second Proximal Retaining 

Means 

Referring back to Fig. 12, the proximal retaining means 218 
may also incorporate a second retaining means 226 which may function 
in cooperation with, or separate from the first proximal retaining 
means 224. The second proximal r etaining means 22 6 may be h eld in 
place by the second proximal releasing means 230 in a predetermined, 
spaced relationship with the central shaft 216. 

Referring now to Figs. 22 through 27, the second pr oximal 
retaining means 22 6 may comprise at least one stabilizing arm 256, 
and/ or equivalent structures , and desirably more than one stab ilizing 
arm, such as thre e stabilizing arm s, as shown. The second proximal 
releasing means 22 6 may comprise a second proximal release hub 266 and 
a second proximal release wire or wires 268. 

The distal ends 258 of the stabilizing arms 256 are coupled 
to the second proximal release hub 266. In a pre -deployment 
configuration, the proximal ends 262 of the stabilizing arms 256 are 
arched back generally toward the first proximal release hub 244 (see 
Figs. 23 and 24) and are releasably attached to the prosthes is 
material 112 at or near the prox imal end 108 of the main bod y 
prosthesis 120 ( see Figs. 24 an d 25). In a post -deployment 

configuration, as seen in Fig. 26, the stabilizing arms 256 extend 
proximally toward the catheter tip 222. 

The proximal ends 2 62 of the stabilizing arms 256 include a 
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stabilizing arm aperture 264. In the pre -deployment configuration, 
the stabilizing arms 256 are positioned within the proximal opening 
122 of the main body prosthesis 12 0 and the second proximal release 
wire 268 is stitched or otherwise extended through the stabilizing arm 
aperture 264 and through the pr osthesis material 112, releasably 
securing the stabilizing arms 256 to the main body prosthesis 120 (as 
best seen in Fig . 25) . Distal r etraction of the second proximal 
release wire 268 ( using a second control knob, to be described later) 
withdraws the second proximal release wire 268 from the prosthesis 
material 112 and releases the stabilizing arms 264. The main body 
prosthesis 120 is now free from the retentive featu re of the 

stabilizing arms 256, and the stabilizing arms return to the post 
deployment configuration, as show n in Fig. 26. It is to be 

appreciated that the second proximal release wire 268 may comprise 
multiple release wires, including one release wire fo r each 

stabilizing arm 256. The second proximal release wire 268 may 
comprise a single wire extending through the central shaft, and then 
divide into multi pie wires to ind ividually engage the stabilizing 
arms, or the release wire 268 may comprise multiple wires extending 
through the centra 1 shaft 216 to in dividually engage each stabilizing 
arm 256. In an al ternative embodiment , the stabilizing arms 256 coul d 
be positioned in the reverse orientation on the catheter central shaft 
216. Stabilizing arms of this configuration would be biased open away 
from the central shaft 216 and would require a s econdary means to 
retain them in close proximity to the central shaft 216 in order to b e 
rejacketed before catheter removal. 

In the embodiment shown in Figs. 24 th rough 27, the second 
proximal retaining means 226 includes a second proximal release hub 
266 positioned ov er the central s haft 216. T he second proximal 
release hub 266 may include a small hole or lumen 270 in the proximal 
end of the hub 266 that is in flu id communication with the second 
proximal release lumen 272 within the central shaft (see Figs. 24 and 
27). The lumen 270 and 272 desirably includes a diameter sufficiently 
large to accommodate at least one second proximal release wire 268 
extending from the handle portion 212 to beyond the second proximal 
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release hub 266. It is to be appreciated that the release wire 26 8 
may extend external the shaft 216 as well. 

The second proximal retaining means 226 holds the main body 
prosthesis 120 in a desired con figuration prior to deployment (see 
Figs. 19 and 24) and selectively releases the main body prosthesis 120 
for the second stage of deployment (see Fig. 26). In the illustrated 
embodiment, the distal end of the second proximal release wire 268 is 
connected to an actuator or contr ol button or kno b in the handl e 
assembly 212, as will be discussed further below. 

The main body pr osthesis 120 is retained by the second 
proximal retaining means 226 in a spaced apart relationship to the 
central shaft 216 (see Fig. 24). In the illustrated embodiment, the 
second proximal releasing means 230 includes the second proximal 
release wire 268 that may extend through at least a portion of the 
central shaft 216. The proximal end of the release wire 268 passes 
through the lu men 270 of th e second proximal relea se hub 266. The 
second proximal release wire 268 is thereby kep t in a desi red 
relationship within or along the central shaft 216. The distal end of 
the second proximal release wire 268 is coupled to the second control 
knob, such that f ore and aft movement of the second knob moves the 
second proximal release wire 268, respectively, proximally and 
distally . 

iv. Distal Retaining Means 

As can be seen in Figs. 28 through 33, in the illustrated 
embodiment, the distal retai ning means 220 comprises at least one 
suture, or sutur es, 274 and/or equivalent struct ures, which are 
coupled to the pr osthetic material 112, or one or mo re stents 134 on 
the main body prosthesis 120. Desirably, the suture 2 74 is coupled to 
the prosthesis material 112 near th e distal end 110 of the main body 
120, and more desirably near the distal opening 127 of the first lumen 
126. The suture 274 is, in turn, looped around the releasing means 
232, e.g., a rele ase wire 282, whe n the release wir e 282 is in its 
proximal-most position, as Figs. 28 and 29A show. Distal retraction of 
the wire 282 withdraws the wire 282 from the suture loop 274, and 
allows the distal end 110 of the ma in body prosthesis 120 to radially 
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expand, as Fig. 3 0 shows. In an alternative embodiment, the suture 
274 may comprise more than one suture, i.e., two or more suture loops. 
Fig. 29B shows the path of two suture loops 252 looped around the 
release wire 292. 

As described for the first proxima 1 retaining means , belt 
loops or the like may be provided on the main body prosthesis 120 
and/or lumen exte nsions 140 to guide and support the suture loop(s) 
along the path of the suture loop. The belt loops c an be spaced at 
desired circumferential intervals, such as every ninety degrees, for 
example . 

In the illustrate d embodiment, one end of the sutur e loop 
274 is coupled to the prosthetic material 112 or one or more stents 
134 at or near th e distal end 110 of the main body prosthesis 120. 
The suture loop 27 4 is then looped around the main body prosthesis 120 
and the distal r eleasing means 23 2 in a prede termined pattern, as 
shown in Fig. 29A, in order to compress and retain the distal end 110 
of the main body prosthesis 120. The free end of the suture loop 274 
is then coupled t o the prosthetic material 112 or o ne or more stents 
134 at or near th e proximal end 11 0 of the main bod y prosthesis 120. 
Fig. 29B shows t wo separate loops 252 looped arou nd the main bod y 
prosthesis 120 an d the release wir e 250. It should be appreciated, 
however, that sut ure loop 274 could be coupled to stents elsewhere in 
the main body pros thesis 120, and/or the other components of the mai n 
body prosthesis 120 as well. 

The suture loop 2 74 and releasing means 232, e.g., release 
wire 282, of the embodiment just described retain the distal end of 
the main body pro sthesis 120 to th e central shaft 2 16 (see Fig. 28) . 
The suture loop 2 74 and the releasing means 232 keep the main body 
prosthesis 120 from moving distally as the outer jacket 210 is 
retracted. The releasing means 232 also keeps the stent or stents 134 
that are retained by the suture loops 274 in a radially compressed 
condition as the outer jacket 210 is retracted. Th e suture loop 274 
and releasing means 232 prevent the distal end 110 of the main body 
prosthesis 120 from self -expanding until the releas ing means 232 has 
been withdrawn. In the illustrated embodiment, the withdrawal of the 
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releasing means 232 is accomplished by operating a control knob to 
move the releasing means 232 distally, withdrawing the releasing means 
232 and away from the suture loop 252. Once the re leasing means 232 
is withdrawn, the restrained components of the main body prosthesis 
120 are free to self expand, as Fig. 30 shows . 

In the embodiment shown in Figs. 28 through 31, the distal 
releasing means 232 includes a distal release hub 276 positioned over 
the central shaft 216 and a release wire 282. The distal release hub 
may include a sma 11 hole or lumen 278 in the proxim al end of the hub 
that is in fluid communication with a distal release lumen 280 within 
the central shaft 216 (see Fig. 31) . Each lumen 278, 280 desirably 
includes a diameter sufficiently large to accommodate a distal release 
wire 282 extending from the handle assembly 212 to b eyond the distal 
release hub. It is to be appr eciated that the rele ase wire 282 ma y 
extend external to the shaft 216 as well. 

The distal retaining means 220 holds the distal end 110 of 
the main body prosthesis 120 in a desired configuration prior to 
deployment of the distal end (see Fig. 28) and the distal releasing 
means 232 selectively releases the distal end 110 of the main body 
prosthesis 12 0 for the final stage of deployment (see Fig . 30) . In 
the illustrated embodiment, the distal end of the distal releasing 
means 232 is connected to an actuator or control button or knob in th e 
handle assembly 212, as will be described further below. 

In the illustrate d embodiment, the distal releasing means 
232 includes the distal release wi re 282 that may extend through at 
least a portion o f the central sha ft 2 16. The prox imal end of the 
wire 282 passes through the lumen 278 of the distal release hub 276. 
The proximal end of the distal rel ease wire 282 the n may extend back 
into the central shaft 216 through the second dista 1 release hole o r 
lumen 284 positione d spaced apart from the distal release hub 276. 
The proximal end of the release wire 282 is thereby kept in a desired 
relationship within or along the central shaft 216. The distal end of 
the distal release wire 282 is coupled to the distal control knob, 
such that fore an d aft movement of the distal contr ol knob moves the 
distal release wire 2 82, respectively, distally and proximal ly . 
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As illustrated an d described, the distal releasing means 
232 is coupled to the main body pr osthesis 120 or a component of the 
main body prosthesis, i.e., suture loop 274. It should be 

appreciated, however, that the di stal releasing me ans 232 can be 
coupled to the m ain body prosthes is 120 at two or more restrained 
regions, so that withdrawal of the distal releasing means 232 frees 
the prosthesis at two or more restrained regions. I t should also be 
appreciated that the distal releasing means 232 can comprise more than 
a single releasi ng element. Fo r example, multi pie, individual 
releasing wires 28 2 could be couple d to the mai n body prosthesis 120 
at different regions, so that release of separate regions of the 
distal end of the main body prosthesis 120 can be individually 
controlled. 

In an alternative embodiment, the distal retaining means 
220 may comprise the prosthesis mate rial 112. As can be seen in Fig. 
32, the distal release wire 282 may be threaded through the prosthesis 
material 112 near the distal end 110 of the main body prosthesis 120, 
e.g., the first lumen 126. The distal release wire 282 then desirably 
extends into the second distal 1 umen 284. The pr oximal end of th e 
release wire 282 is thereby kept i n a desired relat ionship within o r 
along the central shaft 216 to retain the wire 282 . In this 
configuration, the distal stent (s ) 134 are not radially restrained. 
As the outer jacket is retracted, the distal end 110 of the main body 
prosthesis 120 is free to radially expand. The distal release wire 
282 serves to maintain the position of the distal end 110 relative to 
the catheter shaf t 216. This feat ure allows for a greater flow o f 
fluid through the lumens of the main body prosthesis while still 
maintaining longitudinal or axial c ontrol of the mai n body prosthesis 
120 during the deployment process. In the illustrated embodiment, the 
withdrawal of the release wire 28 2 is accomplished by operating a 
control knob to move the release wire 282 distally, withdrawing the 
release wire 282 from the prosthes is material 112 and releasing the 
restrained compon ents of the mai n body prosthesi s 120 from the 
catheter shaft 216, as Fig. 33 shows. 

B. The Outer Jacket 
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As previously des cribed, the outer jacket 210 serv es to 
restrain the sten ts 130, 134 on t he main body pro sthesis 120 from 
expanding and all ows for a co ntrolled deployment o f the main b ody 
prosthesis 120 wi thin the body ( see Fig. 14A) . In the illustrated 
arrangement, the outer jacket 210 is coupled to an actuator or knob 
302 on the handle assembly 212, as will be described in greater detail 
below. 

As Fig. 14A shows , the outer jacke t 210 extends pro ximally 
over the spacer 206 and main bod y prosthesis 120 and terminates 
adjacent the distal end 242 of the catheter tip component 222. 
Typically, the ou ter jacket 210 c an be made of a polymer tube or 
similar materials known in the art . In one embodiment , the j acket 210 
may be free of structural reinforcement. In an alternative embodiment 
(shown in Fig. 14B) , the jacket 210 may include structural 

reinforcement, such as but not limited to, a w ire or rod 21 1 

positioned longitudinally along a length of the j acket, and/or a wire 
or rod 213 positioned helically around a length of the jacket. The 
structural reinforcement may also be in the form of a coil(s) or 
braided wire, fo r example. Th e plasticity of the structural 
reinforcement may be altered to affect the flexibility of the j ac ket 
210 depending on a selected applicat ion. In addi tion, the structural 
reinforcement may extend along the full length of th e jacket 210, o r 
may be positioned along only a portion or portions of the length of 
the jacket. The structural reinforcement may be embedded within the 
jacket 210, or ma y be coupled to t he interior or ex terior surface of 
the jacket. 

In the illustrate d embodiment, the outer jacket 21 0 is 
configured to maintain a consistent diameter throughout its entir e 
length (see Fig. 11). The outer jacket may also be tapered due to a 
difference in outer diameters of the catheter tip component 222. The 
diameter of the outer jacket 210 is intended to contain the main body 
prosthesis 120, and optionally an extension portion 140 or portions of 
the main body prosthesis 120, if present. The outer diameter continues 
distally to the handle assembly 212. The relatively small size of the 
outer diameter of the outer jacket 210 also allows for better blood 
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circulation passed the deployment catheter 200. 

Returning to Fig. 14A, the spacer 206 provides suppo rt for 
the outer jacket 210 and, by occup ying space within the outer jacke t 
210, reduces the amount of air entrapped withi n the deployment 
catheter 200. The proximal end of the spacer 206 desirably terminates 
adjacent the distal end 110 of the main body prosthesis 120. In this 
arrangement, the cavity 234 containing the main body prosthesis 120 
extends from the distal end 242 of the catheter tip component 222 to 
the proximal end of the spacer 206. As Fig. 14A s hows, the spacer 206 
is positioned ove r the central shaft 216 and the d istal end of the 
spacer 206 is connected to the handle assembly 212. Typically, the 
spacer 206 can ha ve an outer diame ter slightly less than the inner 
diameter of the outer jacket 210. The spacer 206 can comprise a single 
lumen or an arra y of multiple lu mens for passage of the variou s 
components within the spacer 206. 

C. Handle Assembly 

The handle asse mbly 212 provid es the operator with 
longitudinal or axial control and rotational control of the deployment 
catheter 200 withi n the body and provides access to th e actuator ( s ) or 
control means for deploying the main body prosthesis 120. 

Referring to Figs . 34 through 36, the handle assemb ly 212 
comprises a handle body 290, a jacket retraction means 292, which is 
connected to the distal end of the outer jacket 210, a sliding knob 
294 which may also be connected to the distal end of the outer jacket 
210, and at least one actuator or knob which is attached to the distal 
end of the proximal and distal releasing means. Desirably, the handle 
212 comprises a separate knob for each of the first proximal releasing 
means 228, the second proximal releasing means 230, and the distal 
releasing means 232. 

In the illustrate d embodiment, the central shaft 216 is 
captured within the handle 212 and h as a guide wire receiving luer 296 
and an infusion valve 297 coupled to its distal end, which is located 
at the distal end of the handle assembly 212 (see F igs. 37 and 38) . 
This feature prevents the position of th e main body prosthesis 120 
from moving relative to the handle b ody 212 while the outer jacket 210 
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is retracted, and allows for i rrigation or flushing of the cathe ter 
shaft 216, such as with a saline solution. 

To withdraw the outer jacket 210 from the cath eter tip 222 
and expose the proximal end of the main body prosthesis 120 (see Figs. 
37 through 40), t he jacket retraction means 292 is u sed. The jacket 
retraction means 2 92 may include a variety of different mechanisms to 
selectively control the retraction of the jacket 210 from the catheter 
tip 222. In the illustrated embodiment, the jacket retraction means 
292 comprises a r ack and pinion ty pe control mechan ism to provide a 
mechanical advantage sufficient to withdraw the jacket 210 from the 
catheter tip 222. A pinion 298 is carried by a gear axle 300, and is 
rotated by a star ting knob 302 pos itioned on at lea st one end of the 
gear axle 300, as best seen in Fig. 41. A single starting knob may be 
present, or as shown in Figs. 39 and 40, two co -acting starting knobs 
302 may be available for the clinician, one positioned on a first side 
304 and one posit ioned on a second side 306 of the handle 212. A 
complimentary rack 308 is carried b y a jacket slide 310. The pinion 
298 controls dist al movement of th e rack 308 along the jacket slide 
310 between a first (jacket extended) position 312, shown in Fig. 39 , 
and a second ( j acket retracted) position 314, shown in Fig . 4 0. 

The jacket slide 310 is coupled to the jacket 210 and is 
temporarily coupled to the gear rac k 308 via a spring loaded 

connecting pin 31 6. The conn ecting pin 316 d isengages the jacket 
slide 310 at a predetermined position in the han die body 290 b y 
springing or otherwise retracting into a recess 318 in the handle body 
290. When the connecting pin 316 disengages, the jacket slide 310 is 
free to travel in both a proximal and distal direction without re - 
engaging the rac k 308. The rac k 308 desirably remains in this 
retracted position 314. A ratchet pawl, such as a spring backed 
ratchet pawl 320 may be coupled to the rack 308 to allow the rack to 
travel in a distal direction, but restrict proximal travel of the rack 
308. Ratchet teet h 322 may be pro vided in the han die body 290 to 
engage the ratchet pawl 320. 

Once the jacket slide 310 has tr aveled dis tally a nd the 
rack 308 has been disengaged, the j acket sliding knob 294 may then be 
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used to continue the retraction of the jacket 210 f rom the main body 
prosthesis 120. The jacket slid e 310 is moved d istally until the 
outer jacket 210 is free of the main body prosthesis 120 (see Fig. 60, 
for example). The portion or portions of the main body prosthesis 120 
that are not coup led to the proxim al and distal ret aining means 218 , 
220, are free to self-expand, as Fig. 60 shows. However, the portions 
of the main b ody prosthesis 120 that are coupled to the proximal and 
distal retaining means 218, 220, are still restrai ned from self - 
expansion, despite withdrawal of the outer jacket 210, as Fig. 60 also 
shows. The stent structure of the main body prosthesis 120 is thereby 
kept restrained in a close rela tionship against the central shaft 216 
while the outer jacket 210 is retracted. The proximal and distal 
retaining means 2 18, 220 prevents the main body prosthesis 120 from 
moving relative t o the central sh aft 216 during retraction of the 
outer jacket 210, which potentially minimizes blood flow through th e 
main body prosthesis 120 during the deployment process. Furthermore, 
as described, the main body prosthesis 120 is not "pu shed out" of the 
catheter. The ma in body prosth esis 120 therefore need not have 
longitudinal stiffness or a stent structure with a " spine" . 

To employ the first proximal retaining means 224, the first 
proximal sliding knob 322 (see Fig . 34) is moved di stally until the 
proximal end of the first proxima 1 releasing means 228 is withdrawn 
from the first proximal retaining means 224, as previously described. 
In the illustrated embodiment, the first proximal release wire 250 is 
positioned within the loops of the suture loop 252, as seen in Figs. 
17 and 18A. As the first proximal release wire 250 is withdrawn from 
the suture loop 252 , the suture loop 252 releases its retentive 
feature, yet may remain coupled to the prosthesis m aterial 112. Th e 
proximal end 108 of the main body prosthesis 120 is thereby free to 
self-expand to its first stage deployment configuration, as Fig. 19 
shows . 

The same process is repeated for the second proximal 
retaining means 226 and the distal retaining means 220. To employ the 
second proximal retaining means 226, the second prox imal sliding knob 
324 (see Fig. 35) is moved distally until the proximal end of the 
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second proximal r eleasing means 23 0 is withdrawn f rom the second 
proximal retaining means 226, as p reviously described. The proximal 
end 108 of the main body prosthesi s 120 is thereby finally released 
from the catheter shaft 216, as Fig. 26 shows. To employ the distal 
retaining means 2 20, the distal s liding knob 326 (see Fig. 35) i s 
moved distally un til the proximal end of the di stal releasing means 
232 is withdrawn from the distal retaining means 220 . The distal en d 
110 of the main b ody prosthesis 120 is thereby free to self-expand to 
its final deploym ent configuration, as Fig. 30 shows . Each of the se 
steps will be des cribed in greater detail in sectio n V. It is to be 
appreciated that the sliding buttons or knobs may all be positioned on 
the first side 304 of the handle, or all may be positioned on the 
second side 306 o f the handle, or may be positioned with one or more 
on the first side 304 and one or more on the secon d side 306, as 
shown. It should also be appreciated that the knobs 322, 324, 326, 
can comprise separate components that are not part of the handle 
assembly 212 , i.e., on the outer j acket 210. 

The proximal and distal retaining means 218, 220, desirably 
cooperate with a release system 328 positioned wi thin the handle 
housing 290 (see Figs. 37 and 38) . Each sliding kn ob 322, 324, 326, 
is coupled to a release slide 330, 332, 334, re spec ti vely, positioned 
within a track 3 36, 338, 340, re spectively, in or on the re lease 
system 328 (see F igs. 41 through 4 3). Each release slide is coupled 
to the distal end of the releasing means, such as a release wire. It 
is to be apprecia ted that the rele ase system 328 ma y also include an 
interlock system, such as a mechanical lin kage for controlling the 
order by which the slides may be moved. In addition, an interlock 
system could als o include a me chanical linkage to the jacket 
retraction slide 310. This fe ature would prevent the activation of 
the release slid es until the ja cket had been r etracted to a 
predetermined position. It is also to be appreciated that the sliding 
knobs may include a symbol to indicate to the clinician an appropriate 
order of deployment . 

As described, the main body prosth esis 120 is not r eleased 
immediately from proximal end to distal end as th e jacket 210 i s 
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withdrawn. The proximal and distal stent or stents 130, 134, are 
released in a secondary operation, which follows the withdrawal of the 
outer jacket 210. Placement of th e prosthesis exte nsions 140 ca n 
therefore comprise a next step in the deployment process. 
2 . Lumen Extension Deployment Catheter 

After the main body of the prosthesis 120 has been 
partially or completely deployed, a lumen extension 140, or lumen 
extensions, are next to be impl anted. An exte nsion deployment 
catheter 350 is s hown in Fig. 44. It is to be appreciated that the 
extension deployment catheter 350 may incorporate all the feature s 
disclosed in the description of the deployment ca theter 200. The 
extension catheter is used fo r delivery and deployme nt of the lum en 
extensions 14 0 to the targeted site . 

In the illustrate d embodiment, the extension cathet er 350 
carries the lumen extension 140 in a radially reduced configuration to 
the targeted site. At the targeted site, the exte nsion catheter 350 
releases the rad ially reduced lu men extension 14 0, which expands 
radially, and is coupled to a lume n of the main bod y prosthesis 120, 
as will be described further in section V. 

As shown in Figs . 4 4 through 4 5B, the extension ca theter 
350 comprises an i nner assembly 35 8 , an outer j acket 3 60, and a handle 
assembly 362 . These components will now be individu ally described in 
greater detail. 

A. The Inner Assembly 

In the illustrate d embodiment (see Fig. 45A) , the inner 
assembly 358 comprises a central shaft 364, which functions as a 
carrier for the lumen extension 140, proximal retaining means 366, and 
an extension catheter tip component 368. The proximal retaining means 
366 desirably retains at least a portion of the lumen extension 140 in 
a radially compressed or partially radially expanded condition prior 
to deployment and prior to couplin g to the main body prosthesis 120. 
The proximal retaining means 366 a lso desirably includes a co -acting 
releasing means or mechanism 370 for maintaining the proximal 

retaining means 3 66 in a desired relationship with the lumen extension 
140 prior to activation . 
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In an alternative embodiment (see Fig. 45B) , the inner 
assembly may also include distal retaining means 3 67. The distal 
retaining means 367 desir ably retains at least the distal portion of 
the lumen extension 140 in a radially compressed or partially radially 
expanded condition prior to dep loyment and prior to coupling to the 
main body prosthesis 120. The distal retaining means 367 also 
desirably includes a co -acting releasing means or mechanism 371 for 
maintaining the distal retaining means 367 in a des ired relationship 
with the lumen extension 140 prior to activation. 

i. The Central Shaft 

In the embodiments shown in F ig. 45 A and 45B, the central 
shaft 364 and the proximal and distal retaining mea ns 366, 367 are 
located within the confines of the outer jacket 360. In this respect, 
the outer jacket 3 60 functions as an enclosure or jacket for the lumen 
extension 140 on the shaft 364 (see Figs. 46A and B) . In thi s 

arrangement, the catheter tip c omponent 368 is attached to th e 
proximal end of the central shaft 364, and the proximal end of the 
outer jacket 360 terminates adjacent the catheter ti p component 368. 
Thus, the extension catheter tip component 368 extends outward beyond 
the outer j acket 360 . The central shaft 364 , the p roximal releasing 
means 366, the distal releasing means 367 (shown in Fi g. 45B) , and the 
outer j acket 360 are coupled to the handle asse mbly 362 at th e 
proximal end of the catheter handle assembly 362 (see Fig. 44) . As can 
be seen in Fig. 46A and 46B, the lumen extension 140 is contained in a 
cavity 372 defined between the centr al shaft 364 and the outer jacket 
360 in the proximal section of the extension catheter 350. 

The central shaft 364 extends from the handle assembly 362 
to the catheter tip component 368. The central shaft 3 64 may be made, 
e.g., from stain less steel or o ther suitable me dical materials 
including other metals or polymers. The central shaft 364 comprises a t 
least one lumen, and may comprise more than one lumen. 

One lumen may be described as the central lumen 374 (see 
Fig. 47A and 47B ), with an inner diameter between .010 and .12 0 
inches, desirably between .020 and .060 inches and most desirably 
between .030 and .050 inches. As described, the central lumen 37 4 
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allows for the in sertion of a guide wire, i.e., the first guide wire 
30 or the second guide wire 40, up to 0.038" diameter, for example. 
The catheter tip component 368, havi ng the same features as de scribed 
for the catheter tip 222 of th e deployment cat heter 200, also 
desirably has at least one lumen 376 (see Fig. 4 5A) configured to 
align with at least one lumen within the central shaft 364. This lumen 
376 allows for th e insertion of the guide wire th rough the centra 1 
shaft 364 and t hrough the exten sion catheter tip component 368. 
Typically this lumen 376 will have an inner diameter between .010 and 
.120 inches, desirably between .020 and .060 inches and most desirably 
between . 030 and . 050 inches . 

ii. Proximal Retaining Means 

The proximal retaining means 366 and the proximal releasing 
means 370 may function in the same or similar fashion as the retaining 
means 224, 226, and the releasing means 228, 230 embodied in the 
deployment catheter 200, as previously shown and described. As can be 
seen in Figs. 46A and 48A, in the illustrated embodiment, the proximal 
retaining means 366 comprises at least one suture, or sutures, 378 
and/or equivalent structures, which are coupled to the lumen extension 
prosthetic material 112, or to one or more s tents 150 on the lumen 
extension 140. The suture 378 is, in turn, looped aro und the proximal 
releasing means 37 0, e.g., a releas e wire 380, when the release wire 
380 is in its proximal-most position, as Figs. 46 A and 48 A show. 
Distal retraction of the wire 380 positioned within a releasing wire 
lumen 381 (see Figs. 45A and 47A) withdraws the wire 380 from the 
suture loop 378, and allows the proximal end 1 42 of the lume n 
extension 140 to radially expand, as can be seen i n Figs. 70 and 71. 
In an alternative embodiment, the suture 378 may comprise more than 
one suture, i.e., two or more sutu re loops. Fig. 4 8C shows the path 
of two suture loops 378 looped around the release wire 380. 

As described for the main body pro sthesis 120, belt loops 
or the like may b e provided on the lumen extensions 140 as well to 
guide and support the suture loop (s) along the pa th of the sutur e 
loop. The belt loops can be sp aced at desired circumferential 
intervals , such as every ninety degrees , for example . 
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As can be seen in Fig. 45A, the proximal releasing means 
370 comprises a proximal release hub 397 positioned over the central 
shaft 364, and the release wire 380. The proximal rel ease hub 397 may 
include a small hole or lumen 398 in the proximal end of the hub 397 
that is in fl uid communication with the proximal releasing wire lumen 
381 within the c entral shaft 364. Each lumen 381 , 398 desirably 
include a diameter sufficiently large to accommodate the release wire 
380 extending from the handle assembly 362 to beyond the release hub 
397. It is to b e appreciated that the release wir e 380 may extend 
external the shaft 364 as well. 

ill. Distal Retaining Means 

In an alternative embodiment, the distal retaining means 
367 and the distal releasing means 371 may f unction in the sa me or 
similar fashion a s the retaining means 220, and the releasing means 
232 embodied in the deployment catheter 200, as previously shown and 
described. As can be seen in Figs. 46B and 48B, the distal retaining 
means 367 comprises at least one suture, or sutures, 379 and/or 
equivalent struct ures, which are coupled to the lumen extension 
prosthetic material 112, or to one or more s tents 150 on the lumen 
extension 140. Th e suture 379 is, in turn, looped a round the distal 
releasing means 37 1, e.g., a releas e wire 383, when the release wire 
383 is in its pr oximal-most position, as Figs . 46 B and 48B show 
Distal retraction of the wire 383 positioned within a releasing wire 
lumen 385 (see Fi gs . 45B 47B) with draws the wire 38 3 from the suture 
loop 379, and allows the distal end 144 of the lumen extension 140 to 
radially expand. As described for the proximal retaining means 366, 
the suture 379 may also comprise more than one suture, i.e., two or 
more suture loops. Fig. 48C shows the path of two suture loops 378 
looped around the release wire 380 . This path may also be used fo r 
suture loops 379 looped around the release wire 383. 

As can be seen in Fig. 45B, the distal releasing means 371 
comprises a distal release hub 399 positi oned over the central shaft 
364, and the release wire 383. The distal release hub 399 may include 
a small hole or 1 umen 395 in the p roximal end of the hub 399 that i s 
in fluid communication with the distal releasing wire lumen 385 within 
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the central shaft 364. Each lumen 385, 395 desi rably include a 
diameter sufficie ntly large to a ccommodate the r elease wire 383 
extending from the handle assembly 3 62 to beyond the release hub 399. 
It is to be appre ciated that the re lease wire 383 may extend external 
the shaft 364 as well. 

B. The Outer Jacket 

The outer jacket 360 may function in the same or similar 
fashion as descr ibed for the ou ter jacket 210 embodied in the 
deployment catheter 200. The outer jacket 360 also serves to restrain 
the stents 146 an d 150 on the lumen extension 140 f rom expanding and 
allows for a controlled deployment of the lumen extension 140 within a 
lumen of the main body prosthesis 120. In the illustrated arrangement, 
the outer jacket 360 is coupled to an actuator or knob 382 on the 
handle assembly 362, as will be described in greater detail below. 

As Figs. 46A and 46B show, the o uter jacket 360 extends 
proximally over a spacer 384 a nd lumen extension 14 0 and terminates 
adjacent the distal end of the catheter tip component 368. Typically, 
the outer jacket 360 can be mad e of a polymer tube or similar 
materials known in the art. In one embodiment, the jacket 360 may be 
free of structural reinforcement . In an alternative embodiment ( shown 
in Fig . 4 6C) , the j acket 360 may include structural reinforcement , 

such as but no t limited to, a wire or rod 361 positione d 

longitudinally along a length of th e jacket, and/or a wire or rod 363 
positioned helically around a 1 ength of the jack et . The structural 
reinforcement may also be in the form of a co il(s) or braided wire, 
for example. The plasticity of the structural rein forcement may be 
altered to affect the flexibility of the jacket 360 depending on a 
selected application. In addition, the structural reinforcement may 
extend along the full length of the jacket 360, or may be positioned 
along only a port ion or portions o f the length of t he jacket. The 
structural reinforcement may be embedded within the jacket 360, or may 
be coupled to the interior or exterior surface of the jacket. 

If desired, and as shown in Fig. 44B, a stationary outer 
jacket 365 may be provided that ex tends from the pr oximal end of the 
handle assembly 3 62. The jacket 3 60 slides within the stationary 
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jacket 365. The stationary jacket 365 provides a seal interface with a 
hemostatic valve at the access site. The stationary jacket 365 can be 
made of a suitable medical grade plastic, such as Fluroinated Ethylene 
Propylene (FEP) as non -limiting example. The stationary outer jacket 
365 provides column strength and 1 ubricity to reduce fr iction during 
sliding actuation of the jacket 360. The stationary outer jacket 365 
may also be provided for the p rosthesis deployment catheter 200 for 
the same purposes. 

C. Handle Assembly 

The handle assembly 362 may function in the same or similar 
fashion as described for the handle assembly 212 embodied in the 
deployment cathet er 200. The h andle assembly 3 62 provides the 
operator with long itudinal or axial control and rota tional control of 
the extension deployment catheter 350 within the body and provi des 
access to the actuator ( s ) or control means for deploying the lumen 
extension 140. 

Referring to Figs. 49 and 50, th e handle assembly 362 

comprises a handle body 386, a jacket retraction mean s 382, which is 
connected to the distal end of the outer jacke t 360, and at least one 
knob or button 392 which is attached to the distal end of the proximal 
releasing means 370. It is to be ap predated that the handle assembly 
362 may also incl ude at least one knob or button 39 3 (see Fig. 49B ) 
attached to an op tional distal rel easing means 371 and the knob or 
button may function in the same or similar fashion as described below 
for the proximal releasing means 370. 

In the illustrate d embodiment, the central shaft 3 64 is 
captured within the handle 362 and h as a guide wire receiving luer 388 
and an infusion valve 390 coupled to its distal end, which is located 
at the distal end of the handle assembly 362 (see F igs. 50 and 51) . 
This feature prevents the position of the lumen extension 140 from 
moving relative to the handle body 362 while the out er jacket 360 is 
retracted, and allows for irrigation or flushing of the catheter shaft 
364, such as with a saline solution. 

To withdraw the outer jacket 360 from the catheter tip 368 
and expose the lumen extension 140, jacket re traction means, such as 
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the jacket retraction knob 382 may be used. The jacket retraction 
means 382 may include a variety of different mechanisms to selectively 
control the retra ction of the jack et 360 from the catheter tip 368. 
In the illustrated embodi ment, the jacket retraction means comprises 
two co -acting re traction knobs 3 82 which are av ailable for the 
clinician, one positioned on each side of the handle 362. 

The jacket retraction knob 382 is used to retract the 

jacket 360 from t he lumen extension 140. The jacket retraction knob 
382 is moved distally until the outer jacket 360 is free of the lumen 
extension 140 (se e Fig. 70) . The portion or portio ns of the lumen 
extension 140 that are not coupled to the proximal retaining means 366 
are free to self -expand, as Fig. 7 0 shows. However, the portions o f 
the lumen extension 140 that are coupled to the proximal retaining 
means 366 are stil 1 restrained from self-expansion, despite withdrawal 
of the outer jack et 360. The stent structure of the lumen extensio n 
140 is thereby kept restrained in a close relationship against the 
central shaft 364 while the outer jacket 360 is retracted. The 
proximal retaining means 366 prevents the lumen extension 140 from 
moving relative t o the central sh aft 364 during r etraction of the 
outer j acket 360 , which potentially minimizes blood flow through th e 
lumen extension 140 during the de ployment process . Furthermore , as 
described, the 1 umen extension 1 4 0 is not " pushed out" of the 
extension catheter 350. The lumen extension 140 t herefore need not 
have longitudinal stiffness or a stent structure with a "spine". 

To employ the pro ximal retaining m eans 366, the pro ximal 
release sliding k nob 392 (see Fig s. 49A and 50) is moved distally 
until the proxim al end of t he proximal releasin g means 370 is 
withdrawn from t he proximal reta ining means 366, as previously 
described. In th e illustrated embodiment, the proximal release wire 
380 is positioned within the loops of the suture loop 378, as seen in 
Figs. 46A and 48A. As the proximal release wire 380 is withdrawn from 
the suture loop 378, the suture loop 378 releases its retentive 
feature, yet may remain coupled to the prosthesis m aterial 112. Th e 
proximal end 142 of the lumen exte nsion 140 is ther eby free to self - 
expand to its deployment configuration and couple itself within the 
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lumen of the main body prosthesis 120, as Figs. 70 and 71 show. The 
natural flow of fluid through the new exten sion 140 provide s 
sufficient force to cause the restraint mechani sm of the lumen 

extension 140 to engage the co -acting restraint mechanism of the main 
body prosthesis 120. The lumen extension stent and/or the outwardly 
extending apices 147 of the lumen extension stent 150 engage the 
mating outwardly extending apices 136 of the main body prosthesis 
stent 134 (see Fi g. 10B) . Each of these steps will be described in 
greater detail in section V. It is to be appreciated that the sliding 
buttons or knobs may all be positi oned on one side of the handle, or 
all may be positi oned on the oppos ite side of the handle, or may b e 
positioned on both sides, as shown. It should also be appreciated 
that the knobs 38 2 and 392 can comprise separate components that are 
not part of the handle assembly 3 62, i.e., on the outer j acket 360. 

The proximal retaining means 366 desi rably cooperate with a 
release system 394 positioned within the handle housing 386. Proximal 
release sliding knob 392 is coupled to a release slide 396 positioned 
within a track 398 in or on the release system 394 (see Fig. 51) . The 
release slide 396 is coupled to the distal end of th e releasing means 
370 , such as the release wire 380 . It is to be app reciated that the 
release system 39 4 may also include an interlock sy stem, such as a 
mechanical linkage for controlling the order by which the slides may 
be moved. In ad dition, an interl ock system could also include a 
mechanical linkage to the jacket retraction slide 382. This feature 
would prevent the activation of the release slides until the jacket 
had been retracted to a predetermined position. It is al so to be 

appreciated that the sliding knobs may include a symbol to indicate to 
the clinician an appropriate order of deployment. 

As described, the lumen extension 140 is not released 
immediately from proximal end to distal end as th e jacket 360 i s 
withdrawn. The lumen extension st ent or stents 146 and 150 m ay be 
released in a secondary operation, which follows the withdrawal of the 
outer jacket 360. Placement of the prosthesis ext ensions 140 can 
therefore comprise a final step in the deployment process . 
3. Fastener Device And Fastener 
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As previously des cribed, one or m ore fasteners 402 (see 
Fig. 52) may be introduced by a fastener device 400 to anchor the 
prosthesis 100 i n place. T ypically the fastene rs 402 will be 
introduced at the proximal end of th e main bo dy prosthesis 120; 
however, it should be appreciated that the fasteners can be introduced 
in any part of the prosthesis 100, including the lumen extensions 140, 
to anchor it in place. In addition, the fasteners 402 may also serve 
to provide appos ition of the prosthesis material 112 to the hollow 
body organ or vessel wall. Fasteners may also be used to seal and/or 
repair leaks or seepage of fluid (e.g., around the proximal stents 
and/or distal ste nts of the prosth esis 100) . One or more fasteners 
402 may be introduced into the prosthesis 100 at different times or at 
the same time during the procedure . 

As can be seen in Figs. 53 and 54, the fastener too 1 400 
desirably comprises a handle assembl y 404 including a control assembly 
406 and an indica tion assembly 408 . A fastener del ivery shaft 409, 
having a fastener driver 411 at its proximal end 410, is coupled to 
the proximal end of the handle assembly 404 for delivery of the 
fastener 402. Coupled to the distal end of the handle assembly may be 
an irrigation port or infusion valve 422. 

The handle assembly 404 provides the fastening control 
feature for the clinician . Position ed within the handle assembly 404 
is the control assembly 406. The control assembly provides motion 
control, such as a forward and reverse drive feature , for turning o r 
otherwise moving the fastener 402 to or from a fastening position. 
The control assembly desirably includes a forward c ontrol button 412 
and a reverse control button 414. The forward and reverse control 
buttons 4 12, 414 provide the clinician an ergonomic and single finger 
control of the fastener device 400. 

The handle asse mbly desirably includes an ind ication 
assembly 408 to provide control information to the clinician. The 
indication assembly may include indica tion lights, i.e., LEDs, and/or 
the ability to p roduce audible si gnals (tones) to provide visual 
and/or audible i ndication of forward or reverse movement of th e 
fastener 402, for example, by way of a variety of tones and/or a 



9494.19047-C DIV 



forward light 41 6 and a rev erse light 418. A dditionally, the 
indication assembly may include status tones and/or a status light 420 
to provide a variety of information back to the clinician. The tones 
may use a variety of pitches or pulses, for example, and the status 
light 420 may u se a variety a flash signals and ill umination times, 
for example, to provide these different indications for the clinician, 
such as error indication, position indication, and timing indication, 
for example . 

Further details of the fastener device 400 and fastener 402 
can be found i n United States Patent Application Serial No. 
10/307,226, filed November 29, 2002, and entitled "Intraluminal 
Prosthesis Attachment Systems and Methods , " and in U.S. Patent 
Application Serial No. 10/786,465 , filed February 29, 20 04 and 
entitled "Systems and Methods for Attaching a Prosthesis Within a Body 
Lumen or Hollow Organ, " which are both incorpo rated herein by 
reference . 

In this embodimen t, the proximal c oil 422 of the fa stener 
402 is formed to produce a diago nal member 424 , which crosses th e 
diameter of the h elical fastener. The distal end of the fastener 402 
comprises a sharp ened tip 426, such as a con ical t ip or a ch iseled 
tip, for example, to aid in the ea se of tissue pene t rat ion . Similar 
helical fasteners are described in U.S. Patent No . 5,964,772; 

5,824,008; 5,582,616; and 6,296,656, the full disclosures of which are 
incorporated herein by reference. 

In an alternative embodiment, the fastener device 400 and a 
fastener 430 may comprise features allowing the fastener 43 0 to be 
releasably secured to the fastener driver 432. As can be seen in 
Figs. 79A and 79B , the proximal co il 434 of the hel ical fastener 430 
desirably includes a diagonal membe r 436, which cros ses the diameter 
of the fastener 43 0. The diagonal member 43 6 may bisect the diameter 
of the fastener 4 30, or may be off set, forming a "D " shaped proximal 
coil 434, as shown. The diagonal member 436 desirably comes 
completely across the diameter to prevent the fastener 430 from bein g 
an open coil and to control the depth of penetration into the tissue. 
In addition, the diagonal member 436 can be attache d to a previou s 
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coil, as shown, to strengthen the entire structure and provide a 
retentive shape fo r a fastener driv er 432. This attachment could be 
achieved via welding, adhesive or any other suitable means. 

Located at the pr oximal end of the fastener delivery shaft 
410 is the fasten er driver 432. In the illustrated embodiment (see 
Figs. 80 and 81), the fastener driver 432 includes a fastener carrier 
438 positioned within a threaded fastener housing 439. The threaded 
fastener housing 4 39 may include ta bs 437 or other coupling means so 
as to snap fit or couple to the fastener carrier 438 for convenient 
replacement. The coupling between the driver 432 and carrier 438 can 
take different forms - e.g., magnets, graspers, or other suitable 
mechanical connection. In the embodiment illustrated in Figs. 80 and 
8 1 , the driver 4 32 and carrier 4 38 are integrally connected as a 
single unit . 

The carrier 438 is sized and conf igured to engage a 

selected fastener 430. The diagonal member 436 serves to define a 
shape, such as a "D" shape, to eng age the carrier 4 38, which rotates 
the fastener 430 positioned over the carrier 438 to achieve fastening 
the prosthesis to tissue. The diagonal member 436 also serves as a 
stop to prevent th e helical fastener 430 from penetrat ing too far int o 
the tissue. 

As can be seen in Figs. 80 and 81, a fastener 430 is 
positioned within the fastener housing 439 and over the carrier 438. 
The carrier 438 includes a release latch 440. The release latch 440 
may be spring loaded, magnetic, or lever action, for example. The 
latch 440 prevents the premature release of the fastener 430. The 
release latch 440 desirably requires a force to overcome the securing 
force of the latch. For example, the release latch 440 may b e 
overcome by a pulling force, e.g., the fastener 430 is being fastened 
through the prosthesis and within tissue and the pulling force of the 
fastener turning or screwing into tissue may ove rcome the securing 
force of the release latch. Alternatively, the release latch 440 may 
be overcome by a magnetic force activated by the clinician by pressing 
a release button 444 on the handle assembly 404 (shown in Fig. 86) . 
In one embodiment shown in Figs. 82A and 82B, the release latch 440 
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includes a lever arm 442 to pro vide the latching force. As the 
carrier 438 is rotated to deploy the fastener 430, the force of the 
fastener 430 rotating into the tissue may be adequate to overcome the 
force of the release latch 440. As seen in Fig. 82A, the fastener 430 
remains fastened to the carrier 438 by way of the fastener release 
latch 440. As seen in Fig. 82B, further rotation of the fastener 430 
into tissue will cause each coil of the fastener to overcome the force 
of the release latch 440 and allow the fastener 430 to exit off of the 
carrier 438 . 

In an alternative embodiment, the release latch 4 40 may 
include a release spring 445, as seen in Fig. 82C. Th e release spring 
445 is sized and configured to provide a sufficient force to maintain 
the fastener 430 on the carrier 438, and yet allow the fastener 430 to 
overcome the force of the release s pring 445 and rele ase latch 440 as 
the fastener is being screwed into tissue . 

The fastener housing 439 desirably includes a predetermined 
amount of internal threads 441 (e.g. , two or three th reads) . In this 
configuration, the threaded portion of the hous ing 439 may not be 
continuous through out the length o f the housing. The threads 441 

engage the fasten er 430 when the fastener is being loaded onto the 
fastener driver 43 2 (as described below) and also part ially drive the 
helical fastener 4 30 out of the fastener driver 432 and into tissue. 
Desirably, the threaded portion of the threaded hou sing terminates a 
predetermined distance from the housing tip 443. This unthreaded 
portion of the t hreaded housing 4 39 provides an a rea in which th e 
fastener 430 can be rotated but not be driven out of the fastener 
driver 432. This unthreaded feature of the housing 439 allows th e 
fastener 430 to pull itself out of the fastener driver 432 whe n 
rotated by the d river only as lo ng as the fasten er 430 has been 
previously engaged with the prosthesis 120 and tissue. This feature 
ensures a more uniform depth of penetration for the fastener 430. 

A helical fastener , such as 4 02 and 430, for e xample, may 
be positioned in a fastener cassette 446, as seen in Figs. 83 and 84. 
The fastener cassette 4 4 6 may take on any convenient shape, such as a 
rectangle or circle, as shown, and may include an y convenient number 
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of fastener recept acles 448, such a s six, although a ny number may b e 
used. The cassette 446 may be used to store and retain fasteners 
during shipment, and also to provide a convenient means to present the 
fastener 430, for example, to the fastener device 400 during a medical 
procedure . 

As seen in Figs. 83 and 84, the fastener receptacle 448 is 
sized and configu red to allow the proximal end 410 and the fastener 
driver 432 of the fastener device 400 access to the seated fastene r 
430. The fastener 430 may be positioned on a receptacle post 449, to 
hold the fastener 430 within the receptacle 448. Or alternately, the 
fastener 430 may be held within the receptacle 448 through 

interference between the fastener 4 30 and the re ceptacle 448, or by 
penetrating the fastener tip 426 into a material at the base of the 
receptacle 44 8. T he receptacle post 4 4 9 may include a receptacle post 
spring 447, allowing the receptacle post 449 to retreat into the 
receptacle 448 as the fastener driver 432 is inse rted into the 

receptacle 448 to position the fastener 430 on to the carrier 438. 

Figs. 85 and 86 show an embodiment of a fastener 430 being 
positioned within the fastener dr iver 432. As c an be seen th e 
fastener driver 4 32 is positioned on top of the receptacle 4 48 and 
gently inserted into the receptacle. The force of the insertion 
allows the fastener 430 to overcome the force of the release latch 440 
on the carrier 43 8 and to be posit ioned over the ca rrier 438. The 
fastener driver i s then reversed, usin g the contr ol assembly 406 
provided on the fastener driver handle 404. The internal threads 441 
of the threaded h ousing 439 draw t he fastener 430 i nto the fastene r 
driver 432 and i nto position for deployment. Fi g. 86 shows th e 
fastener 430 removed from t he cassette 446 and positioned on the 
fastener driver 432. It is to be appreciated that the cassette 446 
can be used to hold a variety of fastener shapes and sizes, and is not 
limited to the fastener 430, as described. 
4 . Steerable Guide Device 

A steerable guide device 450 may be used to establish an 
open path through which an operative tool, such as the fastener device 
400, can be deplo yed for use. Figs. 55 and 56 show an embodiment of 
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the steerable guide device 450. The steerable guide device comprises 
a flexible guide tube 452 carried by a handle 454. The handle is 

sized and configu red to be er gonomically held by the clinician to 
introduce the guide tube 452 to the targeted site. 

In order to establish an open path for the fastener device 
400, the steerable guide device 450 includes an interior guide passage 
456 which extends through the interior portion of the handle 454 
continuously and into and through th e guide tube 452. The distal end 
of the handle 454 may also include a seal 457 to restrict the flow of 
fluids through the guide tube 452. During introduction of the guide 
tube through the vasculature to the targeted site, an obturator or 
dilator 458 having a tip component 459 (see Fig. 5 7) is positioned 
within the guide tube 452 in order t o seal the guide tube and restrict 
the flow of flu ids through the guide tube 452 , to provide a n 
atraumatic tip for guiding through the vasculature, and to provide a 
guide wire lumen 47 0 . 

The handle assembly desirably includes a rotatable steering 
assembly 460 an d a flushing port 4 62. The steering assembly 460 is 
used to deflect t he proximal end 4 64 of the guide tube 452 to a bent 
or deflected conf i guration, as will be described later . The steering 
assembly 4 60 is rotated in a desired direction, causing the proxi mal 
end 464 to bend or deflect in a predetermined c onf iguration . A 
radiopaque marker 466 can be placed on the proximal end region 464 of 
the guide tube 4 52 to allow for fluoroscopic visua lization of the 
orientation of the deflected end region. In the bent or deflected 
configuration, the proximal end 464 can be oriented in a desired 
relationship with the targeted site. 

Further details o f the steerable g uide device 450 c an be 
found in United S tates Patent Application Serial No. No. 11/254,619, 
filed 20 October 2005, and entitled "Devices, Systems, and Methods for 
Guiding an Operat ive Tool Into an Interior Body Region," which is 
incorporated herein by reference. 
V. Detailed Implantation Methods 

The generally described steps of implantation of the 
prosthesis 100 provided in Section I I will now be described in greater 
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detail. In the i llustrated embodiment, deployment of the bifurcated 
prosthesis 100 may generally be achieved in a twelve step process, for 
example, and is shown generally in Figs. 58 through 78. The exemplary 
embodiment will describe the systems, methods, and uses of the tools 
for implanting the prosthesis 100. It is to be unde rstood that these 
same or similar systems, methods, and tools may be used to implan t 
other prosthesis configurations in other areas of the body as we 11. 
Throughout the implantation process, image guidance may be used and in 
conjunction with radiopaque markers positioned on the prosthesis 100 
and deployment tools. 

Access to the vas cular system is c ommonly provided through 
the use of introducers known in the art. A hemostasis introducer 
sheath (not shown) , for example, ma y be first positi oned in the lef t 
femoral artery, providing access for the implantation tools. A second 
introducer sheath (not shown) may also be pos itioned in the r ight 
femoral artery, providing access for the implantation tools. It is to 
be understood that alternative access points may also be used. Access 
at both the left femoral artery and the right fe moral artery, fo r 
example, allows for multiple imp lantation tools to be positioned 
within the vasculature at the same time , allowing the implantation 
procedure to be efficiently performed. 

A. Position Main Body Prosthesis 

A first step incl udes positioning the main body pros thesis 
120 at the desired loca tion. From either the left or right femoral 
artery, under image guidance, the first guide wire 30 is advanced into 
the ipsilateral iliac artery and to the descending aorta. The 
deployment catheter 200 is then navigated over the first guide wire 3 0 
to the desired location within the body, (e.g. , aortic aneurysm) , for 
deployment of the main body prost hesis 120 (as Fi g. 58 shows) . A 
conventional hemostatic valve arrangement may be used at the access 
site (shown for purposes of illustration in Fig. 44B) . 

B. Retract Outer Jacket 

Next, the outer jacket 210 is retracted in a distal or 
caudal direction to expose the mai n body prosthesis 120. By first 
rotating the start ing knob 302 on t he handle assembly 212, the outer 



9494.19047-C DIV 



jacket 210 is in itially retracted from its secure position on th e 
catheter tip 222. After the mechanical advantage provided by the 
rotation of the s tarting knob 302 has retracted the outer jacket 21 0 
away from the catheter tip 222, the jacket sliding knob 294 on the 
handle 212 may be used to f urther retract the jacket 210 and fully 
expose the main b ody prosthesis 120 (as Figs. 59 and 60 show) . The 
unrestrained portion or portions of the main body prosthesis 120 self - 
expand, as can be seen in Fig. 60. Optionally, the first lumen 12 6 
may not be r adially restrained, bu t still restraine d in relation to 
the central shaft 216 (see Fig. 32 ) , so as the oute r jacket 210 is 
retracted, the first lumen 126 may self expand as well, as can be seen 
in Fig. 61. As Figs. 59 through 61 show, both during and after 
retraction of the outer jacket 210, the main body prosthesis 120 
maintains its pos ition relative to the central shaf t 216 due to the 
proximal and distal retaining means 218, 220, coupled to the main body 
prosthesis 120 . 

It should be appr eciated that the withdrawal of the outer 
jacket 210 and the withdrawal of the proximal and distal releasing 
means 228, 230, 232, or any combination thereof, can be accomplished 
in a single ste porprocessor in multiple st eps . In this 
arrangement, a single activation mecha nism can be j ointly coupled to 
the outer jacket 210 and any or al 1 of the releasing means 228, 230, 
232, so that the outer jacket 210 and releasing means 228, 230, 232, 
are withdrawn in a single step, or multiple steps. 
C. Release First Proximal Retaining Means 

In the third general step of the deployment process, 
following the withdrawal of the outer jacket 210, the first proximal 
sliding knob 322 on the handle ass embly 212 is move d distally, which 
causes the proximal end of the first proximal releasing m eans 228, 
i.e., the first p roximal release wire 250, to be withdrawn from the 
first proximal retaining means 224, i.e., the suture loop 252, and 
allows the restrained stent or stents 130, and the proximal end 108 of 
the main body pro sthesis 120 as a whole, to self -expand radially to 
the first stage deployment configuration, as seen in Fig. 62 . Th e 
proximal end 108 of the main b ody prosthesis 120 de sirably radially 



9494.19047-C DIV 



expands to contact the internal walls of the vessel or hollow bod y 
organ . 

D. Fasten Proximal End 

The fourth genera 1 stage comprises fastening the pr oximal 
end 108 of the ma in body prosthesis 120 to the inter nal walls of the 
vessel or hollow body organ. From the right femoral artery, under 
image guidance, a second guide wire 40 is advanced using a 

conventional intravascular approach into the cont ralateral iliac 
artery and to the descending aorta. However, other access sites and 
methods can be utilized. The guide wire 40 desirably extends through 
the second expanded lumen 128 and through the proximal opening 122 of 
the main body prosthesis 120 (see Fig. 63). Next, the steerable guide 
device 450, with the obturator 458 positioned within the interior 
guide passage 456, is then navigated over the second guide wire 40 to 
the desired location with respect to the main body prosthesis 120 (see 
Fig. 64) . Once the steerable gui de device 450 is in position, the 
obturator 4 58 and the second guide wire 4 0 are both removed from the 
interior guide passage 45 6 and from the body . 

By rotating the s tee ring assembly 460 (see Fig. 55) , and 
still employing fluoroscopy visualization, the clinician deflects the 
proximal end regi on 464 - and rotates the handle 4 54 to rotate the 
flexible guide tube 452 if necessary - to orient the proximal opening 
468 of the passage 456 in a desired facing relationship with the site 
where introduction of a fastener 40 2 is desired. An operative tool, 
such as the fastener device 400 is then inserted through the interior 
guide passage 456 of the stee rable guide device 4 50, and advanced 
until a fastener, such as the fastener 402, is located for deployment 
in relation to the now -oriented proximal opening 468, as Fig. 65 
shows. As the fastener device 400 is advanced out of the steerable 
guide device 450 and contacts the wall of the main body prosthesis 
120, a resultant force is applie d to the proxima 1 end 464 of the 
steerable guide 450 which moves in the opposite direction of the 
fastener device p roximal end 410. The result ant force causes the 
proximal end 464 of the steerabl e guide 450 to deflect until it 
contacts the oppo site wall of the main body p rosthesis within the 
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lumen or hollow b ody organ. In th is way, the force applied to the 
main body prosthes is 120 and vascul ar wall from the proximal end 410 
of the fastener device 400 is partial ly resolved through the steerable 
guide 450 within the vessel or hoi low body organ. A representative 
embodiment of an endovascular device that, in use, applies a helical 
fastener is described in U.S. Patent Application No. 10/786,465, filed 
February 25, 2 004, and entitled "Systems and Methods for Attaching a 
Prosthesis Within a Body Lumen or Hollow Organ," which is incorporated 
herein by reference. 

The fastener devi ce 400 can then be actuated to apply a 
fastener 402 to t he proximal end 1 08 of the main bo dy prosthesis 120 
and into the surrounding tissue (see Fig. 66) . If the fastener device 
400 is a single f ire device, i.e., it carries only one fastener 402, 
the fastener dev ice 400 is withdrawn through the interior guide 
passage 456 and a new fastener 402 is mounted. See Figs 85 and 86 for 
one embodiment of the fastener 430 being mounted to the fastener 
device 400. The proximal end region 464 of the stee rable device 450 
is reoriented in facing relationship with a new fastening site. The 
fastener device 400 is inserted back through the interior guid e 
passage 456 to ap ply a second fast ener 402 to the n ew fastening site 
(see Fig. 67) . T his sequence is r epeated until a d esired number and 
array of fasteners 402 are applied to the main body prosthesis 120, as 
can be seen in Fig. 68. 

At this point, the fastener device 400 is withdrawn, 
leaving the steerable guide device 4 50 in place. The obturator 458 is 
repositioned within the interior guide passage 456, and the second 
guide wire 40 is navigated throug h the obtu rator lumen 470 to th e 
desired location with respect to th e main body prost hesis 120. One e 
the second guide wire 40 is in position, the steerable guide device 
450 and the obturator 458 are both removed from the interior guide 
passage 456 and from the body leaving the second guide wire 40 in 
position within the vasculature. 

E. Position First Lumen Extension 

In the fifth general stage of the deployment process, 
following the fas tening of the pr oximal end 108 o f the main bod y 
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prosthesis 120, t he extension deployment catheter 3 50 is used to 
position a lumen extension 140 for deployment withi n a lumen of the 
main body prosthe sis 120. From the left or right femoral artery, 
under image guidance, the extension catheter 350 is navigated over the 
second guide wi re 40 to the desired location, i.e., telescopically 
positioned partial ly within the se cond lumen 128 o f the main b ody 
prosthesis 120, as Fig. 69 shows. A conventional hemostatic valve 
arrangement may b e used at the ac cess site (shown for purposes of 
illustration in Fig. 44B) . 

F. Retract Extension Catheter Outer Jacket 

Next, the extensi on catheter's out er jacket 360 mu st be 
retracted in a distal or caudal direction to e xpose the lumen 
extension 140. The jacket sliding knob 382 on the extension catheter 
handle 362 is urged in a distal direction to retract the jacket 360 
and fully expose the lumen extension 140. The unrestrained portion or 
portions of the 1 umen extension 140 self-expand (see Fig. 70) . Both 
during and after retraction of the outer jacket 36 0, the lumen 

extension 140 maintains its position relative to the central shaft 356 
due to the proximal retaining m eans 366, couple d to the lu men 
extension 140 . 

G. Release Lumen Extension Proximal Retaining Means 

In the seventh g eneral step of t he dep loyment pro cess, 
following the withdrawal of the ex tension catheter outer jacket 360, 
the proximal sli ding knob 382 o n the extension catheter handle 
assembly 362 is m oved distally, whi ch causes the pro ximal end of th e 
proximal releasing means 370, i .e., the proximal release wire 380, to 
be withdrawn from the proximal retaining means 366, i.e., the suture 
loop 378, and al lows the restrain ed stent or sten ts 150, and th e 
proximal end 142 of the lumen extension 140, to self -expand radially 
to the deployment con figuration, as seen in Figs. 70 and 71. The 
proximal end 142 of the lume n ex tension 140 desir ably enlarges to 
contact the internal walls of the second lumen 128 of the main body 
prosthesis 140. The natural flow of fluid through the lumen extension 
140 provides sufficient force to cause the restraint mechanism of the 
lumen extension 140 to engage the co -acting restraint mechanism of the 



9494.19047-C DIV 



main body prosthesis 120. The lumen extension stent and/or outwardly 
extending apices 147 of the lumen extension stent 150 engage the 
mating outwardly extending apice s 136 of the d istal stent 134 
positioned within the second lumen 128 of the main body prosthesis 120 
(as best seen in Fig. 10B) in order to couple the lumen extension 140 
to the main body prosthesis 120. 

Prior to withdrawing the extension catheter 350, the outer 
jacket 360 is des irably repositioned in an abutting relationship with 
the catheter tip 368. The jacket sliding knob 382 on the extension 
catheter handle 362 is urged in a proximal direction to reposition the 
jacket 360 in a pre -deployment configuration. The extension catheter 
350 may now be withdrawn and removed from the body. The second guide 
wire 4 0 may eith er be removed, o r may remain unt il the deploymen t 
process is completed. 

H. Release Second Proximal Retaining Means 

In the eighth ge neral stage of t he deployment pro cess, 
following the dep loyment of a first lumen extension 140, the sec ond 
proximal retaining means 226 is released. To release the proximal end 
108 of the main body prosthesis 120, the second proximal release 
sliding knob 32 4 on the handle 212 is moved dis tally, which causes the 
proximal end of the second proximal releasing means 230, i.e., the 
second proximal re lease wire 2 68, to be withdrawn from the prosthesis 
material 112 and the stabilizing arm apertures 264, and allows the 
stabilizing arms 256 to release from the proximal end 108 of the main 
body prosthesis 120, and spring prox imally, as shown in Fig. 72. The 
proximal end 108 of the main body prosthesis 120 is no longer in a 
restrained relationship with the central shaft 216. 

I . Release Distal Retaining Means 

In the ninth general stage of the deployment process, 
following the release of the second proximal retaining means 226, the 
distal retaining means 220 is released. To release the distal end 110 
of the main body prosthesis 140, the distal release sliding knob 326 
on the handle 212 is moved distally , which causes the proximal end of 
the distal releasing means 232, i.e. , the distal release wire 282, to 
be withdrawn from the distal retaining means 220, i.e., the distal 
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suture loop 274, and allows the restrained stent or stents 134 to 
self-expand radially to the second stage deployment configuration, as 
seen in Fig. 73. As previously mentioned, alternatively, the stent or 
stents 140 are n ot necessarily ra dially restrained by the distal 
retaining means 22 6. The main body prosthesis 120 i s no longer in a 
restrained relationship with the central shaft 216. 

Prior to withdrawing the deployment catheter 200, the outer 
jacket 210 is desirably repositioned in an abutting relationship with 
the catheter tip 222. The jacket sliding knob 294 on the ca theter 
handle 212 is urg ed in a proximal direction to repos ition the jacket 
210 in a pre -deployment configuration. The deployment cathet er 200 
may now be withdrawn from the body, leaving the first guide wire 30 
within the vasculature (see Fig. 74) . 

J. Position Second Lumen Extension 

In the tenth general stage of the deployment process, 
following the release of the distal retaining means 220 and withdrawal 
of the deployment catheter 200, the second lumen extension 140 is 
positioned for de ployment. The general steps as describe for the 
deployment of the first lumen exte nsion 140 are the same or similar , 
but will be repeated here for clarit y . The extension deployment 
catheter 350 is ag ain used to position the second lumen extension 14 0 
for deployment within a lumen of th e main body prost hesis 120. From 
the left or right femoral artery, for example, under image guidance, 
the extension cath eter 350 is navig ated over the fir st guide wire 3 0 
to the desired 1 ocation, i.e., te lescopically positioned partially 
within the first lumen 126 of the ma in body prosthesis 120, as Fig. 75 
shows. Again, as previously described, a conventional hemostatic valve 
arrangement may b e used at the ac cess site (shown for purposes of 
illustration in Fig. 44B) . 

K. Retract Extension Catheter Outer Jacket 

Next, the extensi on catheter's out er jacket 360 mu st be 
retracted in a distal or caudal direction to e xpose the lum en 
extension 140. The jacket sliding knob 382 on the extension catheter 
handle 362 is urged in a distal direction to retract the jacket 360 
and fully expose t he lumen extension 140. The unrestrained portion or 
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portions of the lumen extension 140 self-expand (see Figs. 75 and 76) . 
As Fig. 76 shows, both during and after retraction of the outer jacket 
360, the lumen extension 140 maint ains its position relative to the 
central shaft 356 due to the proximal retaining means 366, coupled to 
the lumen extension 140. 

L. Release Lumen Extension Proximal Retaining Means 

In the twelfth g eneral step of t he deployment pro cess, 
following the withdrawal of the ex tension catheter outer jacket 360, 
the proximal sli ding knob 382 o n the extension catheter handle 
assembly 362 is m oved distally, whi ch causes the pro ximal end of th e 
proximal releasing means 370, i .e., the proximal release wire 380, to 
be withdrawn from the proximal retaining means 366, i.e., the suture 
loop 378, and al lows the restrain ed stent or sten ts 15 0, and th e 
proximal end 142 of the lumen extension 140, to self -expand radially 
to the deployment configuration, as seen in Fig. 77. The proximal end 
142 of the lumen extension 140 desirably enlarges to contact the 
internal walls of the first lumen 12 6 of the main body prosthesis 140. 
The natural flow of fluid through the lumen extension 140 provides 
sufficient force to cause the restraint mechani sm of the lumen 

extension 140 to engage the co -acting restraint mechan ism of the main 
body prosthesis 120. Th e lumen extension stent and/or the outwardly 
extending apices 147 of the lumen extension stent 150 engage the 
mating outwardly extending apice s 136 of the d istal stent 134 
positioned within the first lumen 126 of the main body prosthesis 120 
(as best seen in Fig. 10B) in order to couple the lumen extension 140 
to the main body prosthesis 120. 

Prior to withdrawing the extension catheter 350, the outer 
jacket 360 is des irably repositioned in an abutting relationship with 
the catheter tip 368. The jacket si iding knob 382 on the extension 
catheter handle 362 is urged in a proximal direction to reposition the 
jacket 360 in a pre -deployment configuration. The extension catheter 
350 may now be withdrawn and removed from the body. Both the first 
guide wire 30 an d the second guide wire 40 may now be removed to 
complete the deployment process of the bifurcated p rosthesis 100, as 
can be seen in Fig. 78. 
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It is to be appreciated that the general steps just 
described do not necessarily need to follow the ord er in which they 
were described. For example, the second proximal retaining means may 
be released prior to the deployment of the first lumen extension 140 , 
and the second guide wire may be removed prior to the completion of 
the deployment pr ocess. It is also to be appreciated that fasteners 
may be applied to the lumen extensions as well to connect the lumen 
extensions to the iliac arteries. 

It will also be appreciated that the components and/or 
features of the preferred embodiments described herein may be used 
together or separately, while the depicted methods and devices may be 
combined or modified in whole or in part. It is cont emplated that the 
components of th e guiding device , fastener devic e, and helical 
fastener may be alternately oriented relative to each oth er, for 
example, offset, bi -axial, etc. Further, it will be understood that 
the various embod iments may be us ed in additional procedures not 
described herein, such as vascul ar trauma, arter ial dissections, 
artificial heart valve attachment and attachment o f other prosthetic 
device within the vascular system and generally within the body. 

The foregoing is considered as i llustrative only of the 
principles of the invention . Furthermore, since numerou s 

modifications and changes will readily occur to those ski lied in the 
art, it is not desired to lim it the invention to the exac t 

construction and operation shown and described. While the preferred 
embodiment has been described, the details may be changed without 
departing from the invention, which is defined by the claims. 

The desired embodiments of the invention are described 
above in detail for the purpose of setting forth a complete disclosure 
and for the sake of explanation and clarity. Those sk illed in the art 
will envision other modificat ions within the scope and spirit of the 
present disclosure . 
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I/We Claim: 

1. A fastener applier for securing a prosthesis comprising 
a handle assembly positioned at t he caudal end of the 

fastener applier, 

a fastener applie r shaft coupled t o the handle assembly, 

and 

a fastener driver for advancing a fastener into the 
prosthesis and tissue, the fastener driver coupled to the fastener 
applier shaft at the cephalad end of the fastener a pplier shaft, th e 
fastener driver including a housing and a release latch, wherein the 
release latch prevents premature release of th e fastener from the 
fastener driver . 

2. A fastener applier according to claim 1 

wherein the fastener driver housing includes an inte rnally 
threaded portion and a non -threaded portion, the non -threaded portion 
providing an area where the fasten er can be rotated but not advance d 
out of the driver, the advancement o ut of the driver o nly taking place 
if the fastener has been previously engaged in tissue or the 
prosthesis . 

3 . A fastener applier according to claim 1 

wherein the handle assembly further inclu des a motion 

control assembly to be used by an operator, the motion control 
assembly providing motion control o f the fastener wi thin the fastener 
driver . 

4. A fastener applier according to claim 3 

wherein the motion control assembly includes a forward 
control function and a reverse control function. 

5. A fastener applier according to claim 1 

wherein the handle assembly further includes an indi cation 
assembly to prov ide information to an operator, the indication 
assembly providing at least one of an audible and visual indication. 

6. A fastener applier according to claim 5 

wherein the information includes at least one of a fastener 
position or timing or status or error, or any combination. 

7. A fastener applier according to claim 1 
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wherein the fastener is a helical fastener. 

8. A fastener applier according to claim 7 
wherein the helical fastener includes a fastener body 

having a distal end for penetrating tissue in response to a force and 
a proximal end f or releasably cou pling the fastene r body t o th e 
fastener applier, and 

a stop structure associated with the proximal end to 
prevent over -penetration of the fastener body into tissue, the stop 
structure bisecting the diameter of the fastener body. 

9. A fastener applier according to claim 8 

wherein the stop structure is offs et from the diame ter of 
the fastener body. 

10. An ap par at us for storing a f astener for secur ing a 
prosthesis comprising 

a base structure, and 

at least one r eceptacle positioned within the base 
structure, the receptacle sized and configured to releasably store at 
least one fastener . 

11. An apparatus according to claim 10 

wherein the rec eptacle is size d and configure d to 
releasably store at least one helical fastener . 

12. An apparatus according to claim 11 

wherein the he lical fastener includes a fastener body 
having a distal end for penetrating tissue in response to a force and 
a proximal end f or releasably cou pling the fastene r body to th e 
fastener applier, and 

a stop structure associated with the proximal end to 
prevent over -penetration of the fastener body into tissue, the stop 
structure bisecting the diameter of the fastener body. 

13. An apparatus according to claim 12 

wherein the stop structure is offs et from the diame ter of 
the fastener body. 

14. An apparatus according to claim 10 

wherein the recep tacle is sized an d configured to p resent 
the fastener to a fastener applier. 
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15. An apparatus according to claim 10 

further including a post positione d within the rece ptacle 
to releasably restrain the fastener. 

16. An apparatus according to claim 10 

further including a pliable material within the recep tacle 
to position at ip of the faste ner in the plia ble material t o 
releasably restrain the fastener . 

17. An apparatus according to claim 10 

wherein the faste ner is releasably restrained withi n the 
receptacle by friction between the fastener and the receptacle wall. 
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Abstract 

Devices, systems, and methods for implanting 
radially expandable prostheses in the body lumens rely 
on tacking or anchoring the prostheses with separately 
introduced fasteners. The prosth eses may be self - 
expanding or ball oon expandable, a nd may include a 
single lumen or m ore than one lume n. After initial 
placement , a fas tener applier sy stem is introduc ed 
within the expanded prostheses to deploy a plurality of 
fasteners to at least one prosthesis end. The 
fasteners are us ually helical fa steners which ar e 
releasably restrained on the fastener driver, and are 
delivered by rota tion of the fast ener driver . Th e 
fasteners may be applied singly, typically in 

circumf erentially spaced -apart p atterns about t he 
interior of at least one end of the pros the si s . A 

lumen extension or lumens may be coupled to the 
prosthesis to extend the reach of the pros the si s within 
the implantation site. Fasteners may also be applied to 
the lumen extensions. 



